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Introduction 
The United Kingdom of Libya i s a constitutional monarchy 
situated along the North Central coast of A f r i c a . I t i s 
bordered to the north by the Mediterranean Sea and to the south 
by French and West Equatorial A f r i c a . To the east and vest 
i t i s bordered by Egypt, Tun i s i a and Southern Algeria respect-
i v e l y . The three t e r r i t o r i e s comprising Libya ~ T r i p o l i t a n i a , 
Cyrenaica and the Fezzan - cover an area of about 1,750,000 km , 
they are separated by large desert areas which constitute a part 
of the Sahara desert; extending eastwards to the K i l e v a l l e y 
and west to the Atlas mountains. 
Economically, Libya i s an undeveloped country i n the 
widest sense of the word. Large numbers of the population l i v e 
outside a modern economy. I n f a c t , according to the 195k 
census estimate, over 37% of the population were c l a s s i f i e d as 
(2) 
leading nomadic or semi-nomadic modes of existence. v ' Moreover 
the average annual per cap i t a income i s estimated at 035 which 
i s only s l i g h t l y higher than i n I n d i a and markedly lower than 
i n the r e s t of the Middle E a s t c o u n t r i e s . ^ 
The low standard of l i v i n g derives i n the f i r s t instance 
from the poverty of natural resources, an undiversifled economy, 
and an overwhelming dependence on agriculture which i s mainly 
of a subsistence nature and subject to v i o l e n t and often serious 
fluctuations i n production. 
C l i m a t i c a l l y , Libya i s a land of extremes. Much of the 
i i 
surface area of the country i s formed "by the ancient gneissic 
and g r a n i t i c plateau of A f r i c a which i s s l i g h t l y deformed on 
the northern edge. Otherwise the country i s monotonously l e v e l 
over large areas and thus i t i s open to the penetration of a i r 
masses of sharply d i f f e r i n g o r i g i n . I n winter European a i r can 
bring snow to the northern mountains - the Jebel - of T r i p o l i -
t anla. On the other hand the inflow of Saharan i s marked toy 
rapidly r i s i n g temperatures and extremely low humidity* She 
hot, dry Ghibli ntfnd 'blowing from the southern desert i s probably 
the most devastating feature of Libyan weather as the author 
often had occasion to remember. J u s t as serious to agriculture 
i s the low and capricious r a i n f a l l d i s t r i b u t i o n which i s only 
mitigated by the existence of underground water supplies. With 
such natural conditions a g r i c u l t u r a l development i s severely 
limited. 
Zt would appear from the writings of c l a s s i c a l authors and 
more recent archaeological research that the a g r i c u l t u r a l wealth 
of the country was greater i n ths past* Under Roman occupation, 
i t i s recorded that Libya was a major exporter of c e r e a l s and 
to a l e s s e r extent of ol i v e o i l and wine. But Roman colonisa-
tion was superceded by the Invasion of the Vandals and pastoral 
Arab peoples whose culture was a l i e n to sedentary agriculture 
and therefore to the conservation of s o i l and water resources. 
Not u n t i l the present century? during I t a l i a n occupation, 
has any attempt been made to restore and expand the p o s s i b i l i t i e s 
for s t a t i c farming which Roman Ingenuity had shown to e x i s t . 
i i i 
Developments undertaken by F a s c i s t I t a l y without much regard 
to rapid f i n a n c i a l return, and by the Libyan government since 
19^5 have been s i g n i f i c a n t i n r a i s i n g standards and y i e l d s . 
Moreover i t i s now c l e a r that the discovery of high quality 
petroleum i n commercially workable quantities over several parts 
of Libya w i l l change r a d i c a l l y the f i n a n c i a l s i t u a t i o n over the 
next few years. 
I t i s s i g n i f i c a n t that these somewhat analogous periods 
of development (Roman and (20th) were accompanied by immense 
expenditure of economic and human resources on the part of the 
external administrations. At the same time the development by 
the I t a l i a n s aimed a t coordinating the Libyan economy with the 
Metropolitan economy. Unfortunately the indigenous agrarian 
economy was neglected. Thus when Libya achieved independence 
i n 1952 the government was faced with the problem of maintaining 
I t a l i a n c a p i t a l developments and expanding the productive 
capacity of Libyan agriculture. 
In terms of population and a g r i c u l t u r a l resources T r i p o l i -
tanla i s the foremost t e r r i t o r y i n Libya. I t contains about 
69% of the t o t a l population of Libya and i n normal years 
contributes approximately two t h i r d s of the t o t a l national 
income. Agriculture and grazing are the ch i e f features of the 
economy; these employ at l e a s t 27$ of the t o t a l working 
population. Other occupations are confined to commerce, 
ser v i c e s , consumer i n d u s t r i e s , m i l i t a r y forces and handicrafts. 
The main crops produced are barley, o l i v e s , c i t r u s , almonds, 
i v 
grapes, groundnuts and vegetables; livestock products constitute 
the most valuable asset. 
T r i p o l i t a n i a i s administratively divided into four provinces 
(fig*33 )5 T r i p o l i , Western, Central and Northern. Each province 
i s governed by a p r o v i n c i a l commissioner. The provinces are 
further divided into d i s t r i c t s run respectively by a D i s t r i c t 
Commissioner (Ar. Mutasarree) and Kudiria under a Mudir. Sheiks 
or chiefs of t r i b e s are Under d i r e c t supervision of the Mudirs 
i n the discharge of t h e i r duties i n the c a b i l a or t r i b a l area* 
The economic and s o c i a l t i e s of T r i p o l i t a n i a i n contrast 
to those of the Fezzan and Cyrenaiea have been clos e l y related 
to North West A f r i c a and the northern Mediterranean lands. 
Commercially, Cyrenaica has t r a d i t i o n a l t i e s with Egypt. 
Topographically T r i p o l i t a n i a consists of narrow l i t t o r a l 
which forms part of a vast sedimentary p l a i n , the Jefara. This 
triangular lowland i s replaced inland by a l i n e of h i l l s , the 
Jebel, whose northern boundary coincides with a scarp that runs 
from Horns westwards to the Tunisian border. South of the Jebel 
i s a stony plateau, the Hamada, partly of red sandstone and. : 
frequently overran by b a s a l t i c overflows, some of which form 
imposing highland ridges. 
The southern boundary of the region, Northern T r i p o l i t a n i a , 
i s defined by the morphological l i m i t s of the Jebel. Where the 
Jebel h i l l s descend into the large south east and west flowing 
wadis Mediterranean climate and vegetatlonal features are r e -
placed by those which are d e f i n i t e l y Saharan. This boundary, 
V 
which i s t r a n s i t i o n a l , also coincides with the junction between 
the young sedimentary rocks and the much older rocks forming 
the Saharan platform. 
E s s e n t i a l l y i t i s the geographical position of T r i p o l i t a h i a 
and i t s low latitude r e l a t i v e to the 'MsghretJ ^hich lends 
i n t e r e s t to the geographical study of the p o t e n t i a l i t i e s for 
the o l i v e and the attendant problems of expanding and improving 
i t s production i n t h i s region. 
Because of the border situat i o n of the country and i t s 
r e l a t i v e morphological uniformity T r i p o l i t a n i a has formed a 
region open to both environmental and c u l t u r a l forces of diverse 
o r i g i n | i t i s a zone of t r a n s i t i o n . Mediterranean Influences, 
climate and European colonisation, have been dominant im the 
northern part of the country. From the east came the peculiar 
socio-economic phenomenon of the 'tri b e ' , the Moslem r e l i g i o n 
and a pastoral economy. The southern regions have contributed 
an a r i d clima&ic regime and c e r t a i n ethnic minority groups. 
The o l i v e , a c l a s s i c a l plant of the Mediterranean and of 
the c h a r a c t e r i s t i c climatic regime, has played a fundamental 
part i n the sedenterisetion and economic development schemes of 
the European colonists i n T r i p o l i t a n i a . Opposing t h i s develop-
ment have been the constant forces of the desert climatic 
elements and the more temporary a l i e n pastoral economy of the 
nomad. I t i s s i g n i f i c a n t that the extension of o l i v e c u l t i v a -
t i o n and sedentary agriculture has been achieved by external 
powers who transferred t h e i r t e c h n i c a l and human resources from 
v i 
north Mediterranean lands. 
But these h i s t o r i c a l circumstances which favoured the 
spread of the o l i v e have been altered by the f a c t that Libya 
was granted p o l i t i c a l independence i n 1952; the indigenous 
population was given the r i g h t to determine t h e i r future for 
perhaps the f i r s t time i n the history of t h e i r country* 
Although the greater part of o l i v e o i l production at 
present comes from I t a l i a n plantations and o i l f a c t o r i e s the 
p o l i t i c a l climate does not appear to be favourable to t h e i r 
continued expansion. Therefore the main problem facing the 
government i s one of expanding and improving indigenous o l i v e 
production. 
The problem of expanding and improving o l i v e o i l production 
presupposes a need for such developments i n the l i g h t of the 
present economic and s o c i a l conditions. Although the t e r r i t o r y 
derives benefits from i t s h i s t o r i c a l associations and Bore 
amenable climate, i t i s an undeveloped region i n the sense that 
c a p i t a l equipment i s scanty, standards of l i v i n g are low, and 
the techniques of production are backward. Tables aJ\ I l l u s t r a t e s 
the s a l i e n t features of the economy.They;, may be summarised as 
follows: 
(a) The economy of the country i s d e f i c i t o r y and r e l i e s for 
i t s . v i a b i l i t y ©n grants-in-aid from countries u t i l i s i n g 
T r i p o l i t a n i a ' s strategic position. 
(b) Over 27$ of the population are engaged i n agriculture* 
Since the country i s poorly endowed with other material resources, 
v i i 
Table a 
Distribution of population 1950* 
Category T r i p o l i t a n i a Cyrenaica Fezzan Total J3 
Town (Urban) 
Settled (Ruial) 
Seed nomads 
Nomads 
150,000 If 50,000 
150,000 
50,000 
60,000) 37,000 717j02G 62.*f 
20,000) 
60,000 11,000 221,000 19.2 
160,000 2,000 212,000 18.1+ 
Total c fi 
800,000 
69*6 
300.000 50,000 1,156,000 100 26,1 l{-.3 100 
s Source, Dr. 
For Fezzan h 
Vol. I I I . 
M, Shawany - Un. Tech. ass* mission i n Libya, 
power Commission f o r former I t a l i a n Colonies, 
Table b 
Occupation,,,Structure (Gifrjgen pc-pyflsfripn) 195V Census. 
Services 238, 291 
A g r i c , fo r e s t r y 
Hunting, f i s h i n g 160, 0^ 6 
Manufacturing - 26, 995 
Commerce - 10, l+8*f 
Transportation - - - i f , 30*f 
Storage communications 
Construction - 3 , 929 
E l e c t r i c i t y . Gas - 377 
Water, sanitary 
U n c l a s s i f i e d -1V55 119 
Total 579,905 
Table c 
Budget Deficits i IQl^A -.1990/1. 
19^3A -%% 1^7/8 -35^ 
19W5 2Q# 19W9 -25# 
19*5/6 -1*7$ 19^9/50 
19*6/7 11% 1950/51 (9 months) -8.5$ 
1951/52 -15*2 
Hotet National income varies from year to year. I n 1950 a 
normal year, national income was estimated at about £10 m i l l i o n . 
v i i i 
with the exception of o i l , which could a f f e c t and s t a b i l i s e 
the fluctuations i n a g r i c u l t u r a l production, standards of 
l i v i n g are continually being depressed. Whilst the p o s s i b i l i -
t i e s of commercial o i l development become increasingly l i k e l y 
and may reduce the r o l e of external c a p i t a l assistance i t seems 
l i k e l y that agriculture and i t s a l l i e d consumer indu s t r i e s w i l l 
remain the mainstay of the economy. 
I t i s evident therefore that there i s a need for the 
s t a b i l i s a t i o n and expansion of a g r i c u l t u r a l production i n order 
that standards of l i v i n g may be improved and the present gap 
i n the balance of payments, only reduced by foreign aid, 
diminished. This need has been experienced throughout the 
Arab world and i t has been precipitated by the transformation 
of Arab conservatism accelerated by independence. 
The f a c t that T r i p o l i t a n i a l i e s between Tunisia and Egypt, 
more prosperous neighbours, i s also a constant spur to progress. 
The problem of a g r i c u l t u r a l development i n the region i s 
ttjo-fold. I n the f i r s t place there are certa i n technical and 
economic d i f f i c u l t i e s for a g r i c u l t u r a l production i n a semi-
a r i d environment which i s d i s t i n c t l y marginal for many crops* 
Secondly, there i s the problem of theadaptation of r u r a l society, 
for long governed by custom, to modern a g r i c u l t u r a l p r a c t i c e s . 
These two are inevitably i n t e r r e l a t e d and only the solution of 
both can bring an advanced s o c i a l and economic status to the 
country alongside i t s Arab neighbours. 
I t i s necessary to s t r e s s the favourable atmosphere at the 
XX 
present time for a g r i c u l t u r a l development. This i s a r e s u l t 
of several f a c t o r s , p o l i t i c a l independence, the changing economic 
position due to aid from external powers and the discovery of 
o i l . 
The wealthier i n d u s t r i a l nations, especi a l l y U»S,A. are 
devoting much of t h e i r energy and resources e i t h e r d i r e c t l y or 
through United Nations agencies, to meeting the c a p i t a l and 
technical needs of such undeveloped countries. Moreover 
government policy i s heavily weighted i n ifavour of a g r i c u l t u r a l 
development. 
In general the f i e l d s of agriculture offering good 
opportunities are there which are already s i g n i f i c a n t i n foreign 
and domestic trade. 
The o l i v e i s one of the basic subsistence and cash crops 
of both the I t a l i a n and Libyan r u r a l communitiesj o l i v e products 
control to a large extent the volume of exports and are staple 
i n the d i e t of Libyan, I t a l i a n and Jewish segments of the 
population» Consequently much of the land* water and c a p i t a l 
resources of the country are t i e d up i n the c u l t i v a t i o n of the 
o l i v e and the production of o i l . 
The r u r a l population, excluding the more c a p i t a l i s e d 
commercial developments of the I t a l i a n s , remains to a large 
extent i n a s e l f contained economy. They are on the whole 
independent of the market and t h e i r standard of l i v i n g fluctuates 
rather with the outcome of the crops than the development of 
p r i c e s . These short term fluctuations i n production are 
determined-by environmental f a c t o r s , i n . p a r t i c u l a r climate which 
I s the l e a s t controllable. 
Another problem feeing a g r i c u l t u r a l development i n t h i s 
region i s the accelerated pace of urbanisation. This i s i m p a r t 
due to the development of T r i p o l i as the commercial and adadMs-
t r a t i v e c a p i t a l of Libya, but also fco^ruxai' depopulation which 
i s swelled i n drought years. Sural migration has been stimulated 
by urban developments oh the cifeast, and the fereaikdowjrii.:::;: of the 
tr i b e . The abandonment of land and the shortage of labour are 
becoming acute problems i n many parts of the region. 
The problems of expanding and improving o l i v e o i l produc-
tion are related to the many problems posed by the environment, 
the segmentation of Libyan and I t a l i a n agriculture and the 
ra i s i n g of l i v i n g standards. 
Where so many feoffors are involved both environmental and 
c u l t u r a l , i n a fundamentally agrarian problem the author believes 
that the most r a t i o n a l approach to a study of them i s geographical. 
The bases of assessment for the improvement of o l i v e 
c u l t i v a t i o n and increased o i l production are therefore sev e r a l , 
environmental, h i s t o r i c a l , s o c i a l , economic and p o l i t i c a l . The 
chapters i n the t h e s i s correspond broadly to these c r i t e r i a . 
&any problems, other than those concerned solely with the o l i v e , 
have been b r i e f l y discussed and provide scope for further 
research. The following topics would bear f u l l e r investigation; 
r u r a l depopulation, land use and water supply, role of dotside 
assistance i n an undeveloped country, problems of agriculture 
i n a marginal area, and f i n a l l y the impact on agriculture of a 
stable and expanded economy. 
The author found research i n Libya a challenge; the s i z e 
of the country, d i f f i c u l t i e s of t r a v e l i n the i n t e r i o r , a trying 
climate and the Arabic language appeared at f i r s t insuperable 
obstacles but a f t e r several months acclimatisation to the 
environment and pace of l i f e some progress was made and the 
foregoing chapters are a synthesis of a l l information gathered. 
Chapters 1-6 have been compiled from a variety of sources, 
documentary, personal interview and observation i n the f i e l d . 
The discussion and conclusion i n Chapters 7 and 8 a r i s e mainly 
from fieldwork c a r r i e d out by the author. Because of the 
vastness of the region much emphasis has been placed upon the 
technique of sampling i n the f i e l d or by questionnaire. 
A b r i e f summary df the chapters appears below:-
Chanters 1-3. Geology, Morphology, S o i l s . 
I n the f i r s t two chapters a reasoned account i s given of 
the d i s t r i b u t i o n of rock types and morphological features. 
These are c l o s e l y correlated and the d i s t r i b u t i o n and a c c e s s i -
b i l i t y of water resources which are of fundamental importance 
to agriculture and land settlement* E x i s t i n g and potential 
s i t e s for aboriculture are examined. 
An attempt has been made i n chapter three to c l a s s i f y 
T r i p o l i t a n i a n s o i l s since these have hitherto received only 
i n c i d e n t a l treatment. The significance of the physical and 
chemical nature of these s o i l s i s analysed i n r e l a t i o n to 
x i i 
t h e i r e f f i c i e n c y of water use and c r o p - s u i t a b i l i t y -
Chapter k. Climate, liandvUse a h d ^ ^ c i i e e ^ R e s o u r c e s 
A single chapter scarcely ..ser.v.esotd- emphasise-.:the -importance 
of considering the o l i v e with regard to clim a t i c exigencies and 
the a v a i l a b i l i t y of moisture. The nature and control of 
pr e c i p i t a t i o n , temperature variations and other c l i m a t i c elements 
over land use, crop d i s t r i b u t i o n and a g r i c u l t u r a l development 
i s c a r e f u l l y examined i n order to determine the most r a t i o n a l 
use of land. A land use map based on previous surveys and 
fieldwbrk, graphically i l l u s t r a t e s the e f f e c t of the interaction 
of these phenomena on the landscape. 
The causes and e f f e c t s of s o i l erosion and the necessity 
for water conservation are b r i e f l y discussed,, I t i s argued 
that the tree crop and the o l i v e i n p a r t i c u l a r has a major role 
to play i n the rejuvenation or conservation of area's a f f l i c t e d 
by l o s s of s o i l cover and moisture depletion. 
Chapter 5. Ecology of the Olive. 
The main object i n chapter f i v e i s to determine how"for 
l o c a l conditions - c l i m a t i c , edaphic, topographic and b i o t i c -
a f f e c t the productivity of the o l i v e . 
Therefore the di s t r i b u t i o n , density, productive phases and 
y i e l d s of d i f f e r i n g v a r i e t i e s were studied and compared with . 
other leading o i l producers and competitors i n the Mediterranean. 
How f a r modes of land use influence y i e l d s , and the produc-
t i v e phases of the tre e , provides an important corollary to the 
previous discussion. F i n a l l y * on the basis of varying ecological 
x i i i 
and c u l t u r a l f a c t o r s several o l i v e growing regions are defined. 
In each the p o s s i b i l i t i e s of intensifying or expanding the 
c u l t i v a t i o n of the o l i v e i s assessed. 
Ghapfeer 6T Evolution of Olive C u l t i v a t i o n . 
I n order to explain the apparent decadence of aboriculture 
&n the present century compared with the zeni t h a l period during 
Roman times i t was necessary to retrace the development of the 
culture since i t s inception by the Phoenicians. Accordingly 
the sequence of occupation and changing land systems are 
examined so that the evolution of exi s t i n g methods of arbor!?-
culture can be appreciated« Whether the decline i n o l i v e 
c u l t i v a t i o n and sedentary agriculture should be attributed to 
cli m a t i c change or nomadic pastoralism poses an int e r e s t i n g 
problem.: 
I t a l i a n and Libyan systems of arboriculture are compared 
i n the l i g h t of the environmental}economic, s o c i a l and p o l i t i c a l 
f a c t o r s affecting t h e i r evolution. The superimposition of 
dif f e r e n t cultures, Roman, Arab, Turkish and I t a l i a n i s r e f l e c t e d 
i n the modes of land use and techniques of arboriculture but 
the landscape mosaic i s incomplete since the a r i d erosion 
elements have been quick to exploit any s l i g h t i r r a t i o n a l i t y I n 
man's approach to land use and resource conservation. 
F i n a l l y the changing nature of Libyan and I t a l i a n agrarian 
s o c i e t i e s i s discussed. Major transformations and s l i g h t 
adjustments &h agrarian p r a c t i s e s and attitudes t& the land are 
a r e s u l t of broader c u l t u r a l contacts which have developed 
z i v 
since Libya achieved p o l i t i c a l independence. 
Chanter 7 ? Systems and Techniques of Olive Cult i v a t i o n . 
Chapter seven i s primarily devoted to a geographic and 
economic anal y s i s of prevailing systems of o l i v e c u l t i v a t i o n . 
Farm samples, f i e l d observations and questionnaires have yielded 
valuable up-to-date information on the use, economy and 
v i a b i l i t y of present farming systems. Libyan and I t a l i a n 
methods of growing o l i v e s are compared i n r e l a t i o n to environ-
ment^' society and wealth. In t h i s way, amongst other things, 
i t i s hoped to determine the most r a t i o n a l systems of arbori-
culture and at the same time assess the e f f e c t of varying -
techniques of c u l t i v a t i o n on the quality, quantity and r e g u l a r i t y 
of o i l production. I n such an a r i d environment the value of 
i r r i g a t i o n i s emphatically demonstrated. F i n a l l y the r o l e of 
the o l i v e i s investigated i $ consideration of s o i l and water 
conservation and cropping systems. 
Chantep 8 ? Olive O i l Industry and Commerce. 
The concluding chapter i s concerned with the status of the 
o i l industry. Many of the ailments of o l i v e growing i n 
T r i p o l i t a n i a •> low grade of o i l , poor y i e l d s and i r r e g u l a r 
production * are thought by the author to be p a r t i a l l y a r e s u l t 
of the backward and Uncoordinated nature of the industry. 
Sample studies provide a good cross section of existing o l i v e 
processing industries and t h e i r degree of s p e c i a l i s a t i o n . A 
comparison of these industries on a purely economic and 
technological basis I s unsatisfactory since such factors as the 
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density of population and trees ultimately effect the value 
of each type of process. The marketing systems and trade i n 
olive products provide a f i n a l topic. 
ACKHOyjLEDGB&MTS. 
I must express my gratitude for the help and advice which 
I have received during the compilation of thi s thesis. Senor 
G. Mazzcchi of F.A.O*, i4r. Eric Sicely, formerly Director of 
Agriculture at Sidi Mesri, T r i p o l i and Dr. P. Magszsinij 
Director of Tripoli's isreather bureau, deserve special c nqientibn 
for the f a c i l i t i e s which they placed at my disposal i n Libya. 
Thanks are also due to members of the Department of Geography 
i n Durham, Prof* W«B» Fisher (Head of Dept* of Geography)9 Dr. 
John I , Clarke and Dr* S.G. Willmot for their unfailing interest 
and guidance. 
CHAPTER I 
Geology, crr:l; S t r u c t u r e and Groundwa te r 
An examination of the geology and structure of Northern 
Trip o i i t a n i a i s relevant to thi s study of arboriculture since 
they exercise a marked influence d i r e c t l y on the s o i l , water 
resources and morphological evolution, i n d i r e c t l y on the 
climate and botanical response. They are therefore basic to 
the d i s t r i b u t i o n of r u r a l settlement and sedentary agriculture» 
The examination w i l l inevitably suffer from generalis-
ations owing to the vast size of the area, the incomplete 
exploration, and the fact that much of the strata i s masked 
by a varying thickness of loose Quaternary deposits. 
However* following closely Christie's work i n the J e b e l ^ 
i t i s possible to outline the salient features of the s t r a t i -
graphy and structure. The general theory of evolution of 
Northern T r i p o i i t a n i a , which i s commonly accepted by most 
authors, can be outlined as follows: i t i s dependent on the 
view that the disposition of the Jebel mountain range i s 
intimately related to the surrounding lowland areas and i n 
part has determined t h e i r extent and orientation. 
The Jebel, as a whole, i s regarded as the remnant south-
ern limb of a vast domed anticline aligned north-west - south-
east which was u p l i f t e d by a late Cretaceous orogenesis. The 
anti c l i n e t i l t s to the south-east where i t i s replaced by a 
complementary synclinal trough; i t was probably centred i n 
the v i c i n i t y of Azizia i n the Jefara.. A Post-Cretaceous 
epeirogenesis resulted i n the downfall ting of the northern 
limb to form the Jefaraj t h i s was l a t e r covered by Miocene 
and Quaternary deposition. Post-Miocene u p l i f t determined 
the creation of a large spur, i n the extreme north-east of the 
Jebel around Sciogran. Subsequent Quaternary erosion and 
deposition has been responsible f o r the formation of an , 
extensive mantle of loose t e r r a i n over the Jebel dorsal. 
Essentially, therefore, the region,is constituted;by a 
solid substratum overlain by a mantle of loose t e r r a i n of 
varying thickness and derived i n part from "Hie erosion of the. 
former.: 
Solid Geology 
The stratigraphy i s reasonably well known and appears to 
be simple although there are one or two controversies regard-
ing non-sequences which have been detected i n certain l o c a l -
i t i e s . The majority of rocks exposed are sedimentary and 
predominantly marine limestones. 
The t o t a l thickness of the strata as revealed by well 
borings i n the Jebel at Garian i s about 684 metres and consist 
for the most part of limestones, sandstones, and clays with a 
generally uniform horizontal bedding which dips gently to the . 
south and south-east i n conformity with the main structural 
trends. Fig. (2a) sha? s the d i s t r i b u t i o n , (2b) i s a cross 
section of the Jefara and Table ( I ) the stratigraphical 
succession. 
The oldest formations, the Triassic, are exposed at the 
base of the Jebel and i n isolated parts of the Jefara near 
Azizia from which orach of the Cretaceous strata has been 
eroded• 
Stratigraphy 
I . Triassic 
The Triassi6 strata i s the lowest stratigraphically and 
therefore the oldest formation exposed i n Northern T r i p o l i t a n i a . 
I t has been found to underlie the whole of the Jefara up to 
the Jebel front and i s best exposed i n the v i c i n i t y of Azizia 
where i t reaches a maximum thickness of about 144m's* The 
lowest 34m's forming the Boutoniere formation (Werfrenian of 
Christie) i s mainly composed of dark red micaceous sandstones, 
s i l t y clays and lesser beds of narrow carbonate bands* 
Above these beds l i e s the Azizia formation (Muschelkalk) 
which attains a thickness of 110m's constituted by resistant 
grey and pink limestones or dolomitic limestones which contain 
narrow bands of chert nodules. They are responsible f o r the 
residual h i l l s which outcrop i n t h i s part of the plain and 
disrupt i t s relative uniformity •<> I - v<; ?* 
I I . Jurassic 
The Jurassic strata appear to l i e di r e c t l y on the 
calcareous beds of the Middle Triaesic at the Jebel foot. 
They appear again i n the Jefara adjacent to the Triassic near 
Azizia. They are the oldest exposed formations i n the Jebel 
and have a t o t a l thickness of about 320m's i n the Jebel f r o n t 
area t o the north of Garian. The Jurassic beds, together 
with the overlying Lower Cretaceous* show much l a t e r a l varia-
t i o n i n composition and thickness. I n general they t h i n 
towards the east of Garian and thicken westwards. There are 
•3 series i n the Jurassic :-
i . Bir e l Ghnem Group 
More than lOOm's of the Bir e l Ghnem group i s exposed 
at the foot of the Jebel north of Garian. These beds are 
characterised by a predominance of white to grey gypsum* 
lesser interbeds of grey limestone and minor sandstone and 
clay* Where the t e r r a i n i s underlain by gypsum i t forms 
dis t i n c t i v e small rounded h i l l s of almost uniform shape and 
size; Christie op. c i t . determined that the gypsum beds 
graded eastward into the Bu Gheilan limestone and Bu Sceba 
groups • 
i±i Bu Sceba Group 
The Bu Sceba group i s composed mainly of cross bedded red 
to brownish sandstone and small pebble conglomerate* white 
sandstone and a considerable thickness of red and green clays 
i n part bentonitie, and a minor amount of gypsum. I t i s 
only moderately variable i n composition and thickness. The 
best exposure of t h i s group i s found i n a wadi to the north 
of Garian where i t attains a maximum thickness of 165m*s out-
Cropping above the Trlassic. Here i t forms the lower part 
of the scarp. To the west i t grades* i n part, into the 
gypsunu 
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i i i . Bu Gheilan Limestone . 
The Bu Gheilan limestone i s about 55m's thick at the 
base of the scarp d i r e c t l y north of Garian and i s composed 
of l i g h t grey to l i g h t brown limestone and dolomltic lime-
stone,. The lower 20mJs of the section i s much fractured 
and recemented to form a breccia, Christie relates t h i s 
phenomena to the occurrence of earth movements during the 
deposition of the limestone. I n the upper part of the 
formation a notable amount of chert forms a resistant band.. 
The gradual thinning eastwards of the limestone may be 
attributed to a depositional rather than an erosional action.. 
In the scarp zone north of Tarhuna several small outcrops 
occur but further east t h i s formation i s masked by the thick 
Miocene and Quaternary deposits. To the west of Garian the 
Bu Gheilan limestone passes into the Bir el Ghnem formation 
and i s probably represented further to the west by thinner 
separate limestone beds and i n the thicker gypsum series. 
The stratigraphical correlation of the Jurassic series 
i n the Garian area with the Jebel areas to the east and west i s 
d i f f i c u l t owing to the sparse outcrops to the east, and by the 
almost t o t a l lack of information f o r the western Jebel. 
However, a well boring examined by Christie to the north of 
Jefren, which i s on the margin of the western Jebel, revealed 
that the contact between the Triassic and Jurassic occurred 
at a depth of 131m*s. In the above 88m*s the strata was 
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composed of gypsum, red sandstone and red and green shale 
and mudstone9 similar l i t h o l o g i c a l l y to the Bir e l Ghhem 
group and Bu Sceba groups that outcrop i n the v i c i n i t y . 
When the t o t a l thickness of the Bir e l Ghriem1 series, 
which succeeds i t i s added, the Jurassics i n this part of 
the western Jebel appear rather thick, at least 200 metres. 
Cretaceous 
The Cretaceous system i s f l a t lying and reaches i t s 
maximum thickness i n the Jebel thinning towards the south 
(5) 
and south south east. This area according to Lipparini 
marked a cireum-Mediterranean trough and was consequently 
the region of maximum marine sedimentation. A l a t e r 
orogenesis formed the ant i c l i n e . The lower Cretaceous 
lyin g uhconfbrmably on the Jurassic beds and represented by 
Wealden and Albian was a continental phase pri o r to the 
extensive Cenomanian marine ingression of the Middle 
Cretaceous. 
Wealden (Chicla fofmatiln). 
At Chicla, a v i l l a g e , which l i e s on the scarp to the 
north-west of Garian, the exposure of Wealden beds was 
ver i f i e d by the collection of fos s i l s from a l i g n i t i f e r o u s 
shale band of about 1m thick. Above t h i s i s exposed 21m's 
of sand sandstone, clays and marl. This shale band has 
subsequently been traced at Cussabat i n the eastern Jebel 
and by Berne t' v at Fas sat o i n the western Jebel. North 
of Gazsian an exposure of about 65m. consists of small pebble 
conglomerate, sandstone and clay. There are no great 
exposures east of Garian as the strata i s soft.and easily 
eroded. West of Jefren however the formation increases i n 
thickness though th i s may be because of the addition of 
continental formations of Albian age. %'ealden and Albian 
beds underlie the Jefara south of Suk es Sebt. 
Cenomanian 
The great Cenomanian marine transgression has been traced 
as f a r south as the 29th p a r a l l e l i n T r i p o l i t a n i a . I n lower 
Orfella, however» which l i e s to the south.east of the Jebel, 
the Cenomanianigives way to l a t e r Cretaceous sediments of 
the Campanian and Maestriehtian^ 1^ 1^. This junction also 
marks the southern culmination of the Jebel anticline and 
the l i m i i s of the regions. 
These marine formations l i e unconformably on the Wealden 
but are overlain i n the extreme eastern Jebel byine Miocene. 
In the. v i c i n i t y of Garian they reach a maximum exposed thick-
ness of about 224 metres and appear of r e l a t i v e l y constant 
thickness and composition to the east and west. 
According to the l i t h o l o g i c a l variations Christie 
recognises three formations i n the Jebel at Garian which , 
seem to recur throughout much of the Jebel. 
I • Ain Tobi Limestone• 
The Ain Tobi limestone forms the base of the series and 
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i s one of the most widespread and constant formations i n the 
Central Jebel where i t has a maximum exposed thickness of 
79m"s. I t extends with l i t t l e change west of Jefren and i s 
similarly conspicuous near Tarhuna but is. only exposed i n the 
scarp area which lacks the overlying marl and d e t r i t a l cover 
of the plain areas to the south. 
An imp'ogbnt constituent of, t h i s limestone series i s the 
Ichthyosarcolites hand which i s composed of 5ffi's of hard 
massive limestone and owes i t s d u r a b i l i t y to i t s siliceous 
limestone or chert content and also to i t s massive structure. 
This band i s responsible f o r the sharp angle of the escarp-
ment to the north of Garian and Tarhuna i 
Below t h i s band, i n the type section north of Garian, 
i s the base of the series formed by grey white to buff marly 
limestone commonly porous with a minor amount of interbedded 
more argillaceous, material. A similar 16m's section of 
limestone occurs above but with a greater percentage of 
argillaceous limestone beds. The upper part overlying the 
5m band i s mainly composed of marly limestone. 
I I . Jefren Marl. 
The Jefren marls overlie the Aln Tobi limestone i n the 
Garian area with apparent conformity and comprise about 
80 metres of so f t , , easily eroded* marls, clays s i l t s lime-
stones and commonly contain a 2m band of almost pure gypsum. 
Over the rest of the Jebel exposures are poor except i n 
northern Tarhuna where the marls sometimes fozm residual 
cornlehes on top of the. A i n Tooi limestone. 
I I I . Garian Limestone 
The Garian limestone i s one of the most resistant and 
.therefore conspicuous formations i n the area and underlies 
most of the dorsal glateau of the Jebel. I t commonly forms 
a resistant capping over the Jefren marls which result i n 
subsidiary searp features. The limestone i s a massive 
looking,, crystalline dolomitic limestone, that* i s generally 
siliceous-* Christie's type section occurs south-west of 
Garian where the measured thickness i s 55m* sv , B e r n e t ^ ^ r ^ * ^ 
has found t h i s limestone capping the summits of the western 
jebel i n the area of Cabao with a thickness of SOm'e} i n 
Fassato however* although i t remains a constant thickness 
the.Garian. Limestone i s overlain, by what Bernet calls a 
gypsum layers having a thickness of about 25 metres* 
The Garian limestone i s characterised in-Bbe lowest 28m* s 
by massive white limestone i n v&ich veins of caleite are 
common* The upper 27m*s forms a well bedded white limestone 
which contains bands of white chert* 
Together with the Icthyosarcolites band of the Ain Tobi 
Limestone, the Garian limestone i s responsible f o r the abrupt* 
ness of the Jebel scarp in.the Garian area (Plate I ) i 
CenomanianT Turonian* 
I n the Garian area Christie, determined the exposure of -the 
Gasr Tlgrinna formation corresponding to the highest and 
youngest of the Pre-Qiiaternary sedimentary rooks, hut this, 
formation i s absent towards Tarhuna. West of Jefren i t i s 
?constituted by a gypsum layer which i s l i a b l e to ere sion, 
and.-thins- westwards : being 25m* s at-FassatO" and- only i©mSs . 
at' Cabao and i n several places i t i s absent altogether.' 
South-east of G'arian, at Gasr: Tigrinna the formation i s 
composed of at least 87m?s of soft marl*, lesser* narrow red 
and fellow limestone bands,' and at the top a considerable 
thickness of white, porous, chalky*!ooking limestone. > i t 
imderlies the f e r t i l e land of the Assaba plain end i n part 
ihe farming settlement of Tigrinna* I n the western Jebel 
i t underlies* likewise* the cultivated landscape . (Plate I I ) . 
TheSenonian according to Lipparini ^represents 
o s c i l l a t i n g phases of the regression: of the Cenomanian sea 
d.uring and after the formation of the Jebel a n t i c l i n e . 
These sedimentaries are only exposed i n the great wadi 
region to the south-east of the Jebel (The Ghibla5 and form 
an arc (the remnants of a pericline) around what i s believed 
to be the culmination of the a n t i c l i n e . 
Essentially^ the Senbnian i s formed by a phosphate bearing 
bed (Gampanian) overlying the crystalline limestone, of the 
Genomanian uneonformablys Above t h i s bed i s a thick formation 
of chalky calcareous marl (Maestrichtian)* 
Tertiary, 
The Eocene and Oligoeerie of the Tertiary are not 
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represented i n Northern Tri p o i i t a n i a but cover much of the 
Sirte area to the south-east where they present a marine 
fades. At t h i s time the continental and f l u v i a l erosion 
of the Mesosoic sediments was i n operation. Thus, during 
these two periods of the Tertiary, the deposition of the 
important *Gefarico* beds were i n formation* 
* Gefarico* 
These Pre-Miocene sediments are petrographis^Lly related 
i 
to the l a t e r f l u v i a l and aeolian deposits of the Quaternary 
being derived i n part from the erosion of the Jebel. They 
occupy much of the piedmont zone of the Jebel scarp together 
with the Quaternary sediments. To the north, the >: Gefarico'< 
descends to a depth of 162m*s at Suk es Sebt, to underlie 
the Miocene. Here these beds at t a i n a thickness of 78m*s 
and comprise an upper layer of fine argillaceous sand with 
a zone of cementation and below some 15m*s of pebble conglom*-
erate. These beds of varying permeability have a marked 
influence on the circulation of groundwater i n the Jefara, 
since they act as catchment zones fo r run o f f water from the 
Jebel. Nearer the piedmont zone of the Jebel the Miocene 
beds are lacking and i t i s more d i f f i c u l t to di f f e r e n t i a t e 
the •Gefarico' beds from the superficial Quaternary sediments 
which overly them. At Bir es Sbea i n the. Jefara the t o t a l 
thickness of 'Gefarico* and Quaternary sediments amounts to 
about 99m*s outcropping at the surface. The 'Gefarieo* i s 
probably represented i n the lowest 57m*s where the presence 
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of calcareous gravels and pebble conglomerates i s indicative 
of the more intensive f l u v i a l erosion i n the Pre-Hiocene 
period when the Me so z-oic sediments were denuded from the 
Jefara* The masking of the Jebel scarp north of Cussabat 
aiust also be* i n part, a function of the formation of the 
•Gefarico* sediments. 
The depth and thickness of the Gefarico varies over 
large areas* generally thinning from north to south over the 
Jefara with a maximum thickness near Suk es Sebt. 
Mioeene • 
The d i s t r i b u t i o n of the Miocene sedimentaries in. 
Northern Tri p o l i t a n i a i s only partly known* Deep' boscings 
have proved t h e i r existence under the Quaternary cover of 
the Jefara but the only exposures occur from Gasr Ghiar : 
eastwards along the Jebel f r o n t ; i n the more incised valleys 
and on spurs and slopes of the Jebel flank surrounding Horns. 
Most of the I t a l i a n maps represent the Miocene as ending just 
to the south of Roms where i t i s replaced by coniLmental 
(7) 
Pliocene deposits. However G.O.T.H.A. geologists '* have 
traced the Miocene i n the valley of the Wadi Gaam well to 
the east of Horns. I t s southern extension s t i l l m^ain's 
unknown« 
The Miocene deposits represent a phase of marine trans-
gression over Northern TripGlitania* more'particularly the 
northern Jefara and the eastern flank of the Jebel which 
Lipparini believes to have been much lower than today, being 
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u p l i f t e d by Poet-Miocene movements. I n the Jefara the 
southern boundary has been traced beneathine Quaternary 
coyer. I t runs from Gasr Chiar, where i t i s 2^3km*s from 
the Jebel scarp westwards to Azizia some 28km* s north of the 
scarp. Thereafter the boundary becomes less certain but 
passes to the north of Bir e l Ghnem. 
From well borings i t has been .deduced that the Miocene 
increases i n depth west and south west of Gasr Chiar. At 
Garabulli i t l i e s 28m*s from the surface. Further west at 
Hascian the Miocene i s found 71.5m*e below the surface• 
Thus, i t appears that t h i s formation l i e s aesymetrically 
under the Quaternary cover* 
The t o t a l thickness of these sediments i s approximately 
560m*s which grades north to south from argillaceous and 
sandy to conglomerate,, i d e n t i f i e d i n the well at Suk es Sebt. 
Archambault^®^ and Desio^^ have subdivided the Miocene I n 
the Jefara into 3 age groups. From the top the series is$-
I . Yellowish-whitej porous limestones containing Alveolines 
which i d e n t i f y t h i s formation as Tortonian. I t has a maximum 
thickness of 80m*s. 
I I . Very fossiliferous clays and green marls with i n t e r -
calation of greenish sandy limestone - maxiaaim thickness 
400m*s - Helvetian. 
I I I . Sandstones or whitish quicksands sometimes containing 
gravel and s h i n g l e - maximum thickness 80m*s - Langhian of 
I t a l i a n geologists corresponding to a phass between the 
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Burdiflalian aMHelvetian. 
By using Florida's results i n the Horns a r e a ^ 0 ^ i t i s 
possible to correlate the Miocene beds of the Jebel with 
those of the Jefara. The t o t a l thickness of the Tortonian 
amounts to 89m's and i s well exposed at slopes of En Nab where 
i t outcrops as a white limestone. The Helvetian, comprising 
an upper 70m's of sandy marls and below 50m*s of crystalline 
limestones and sandstones, i s v i s i b l e on the slopes of the 
Mergheb (Plate 111 ) and i n the wadi Ghenima. ( I I - . . J .. 
The composition and dis t r i b u t i o n of the Miocene formations 
have been of great economic significance i n the evolution of 
agriculture and r u r a l settlement. 
The Miocene clays, i n the Jebel have been almmst 
exclusively excavated for the construction of cisterns, 
storage 3 i l o s troglodyte dwellings and subterranean olive 
presses (Plate. I I I ) . Some of the best soils are found where 
the clays have modified the essentially sandy Quaternary 
formations. South of Misurata and i n the Jefara the exist-
ence of porous strata alternating with impermeable clays has 
determined the d i s t r i b u t i o n of deep seated Artesian acquifers 
which have been exploited by I t a l i a n farmers. 
Pliocene. 
The Pliocene i s largely represented by a continental 
fades; sandstones, aeolian siliceous elements and cemented 
limestones} and f l u v i a l conglomerates cemented i n conoids 
and terraces. Bast of Horns i t i s readily i d e n t i f i e d as i t 
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overlies the Miocene and constitutes an eastern prolongation 
of the Tarhuua Jebel scarp.. Thereafter i t swings to the 
south-east at Misurata and forms the south-western margin of 
the Sebka of Tauorga where i t i s found as a cemented conglom-
erate i n the Wadi Soffegin. South from Horns and Z l i t e n the 
Pliocene covers i n part the Cretaceous "beds of the northern 
Ghibla eyncline, i n the region of Bir Dufan. Here the beds 
are composed of s i l t s and sandstones. 
In the Jefara the Pliocene (•Gefarico'-Post Miocene) i s 
petrographically similar to the overlying Quaternary deposits 
and therefore not easily distinguishable. However the 
presence of a Tyrennhian marine facies in-tme lower beds of 
the Quaternary i s a useful indicator<of the chronology. 
I i i p p a r i n i ^ ^ ^ ^.subsequently describes the beds below, the 
Tyrrhenian as Pre-Wurmian and Pliocene which at Suk es Sebt 
reach a t o t a l thickness of 69m9s overlying the Miocene. 
Volcanic Rocks 
The Igneous rocks include extensive flows of basalt, 
small cross-cutting intrusions of basalt and larger intrusions 
of phonolitej they are distributed over the Jebel and the 
Ghibla roughly i n a l i n e from Garian to Beni U l i d . 
The extrusive basalts constitute a massive h i l l area 
between Tarhuna and Uesctata in-the east , Tarhuna - Garian i n 
North and Garian - Tigrinna i n the west. Here 1he maximum 
alti t u d e i n the Jebel of 925m1s i s reached. . This mass i s 
profoundly incised and appears to t h i n rapidly at i t s outward 
-edges where i t i s commonly 5-10m*s thick* Since these 
basalts flow down: several wadis i n the area overlying a 
calcareous crust their age i s assumed to be early Quaternary 
or late Pliocene. These basalts and Fhonolites are aligned 
along the axis of the tectonic folding, north-west - south-
The phonolite i s a much more acidic rock Hian the basalt 
and less dense but whereas the basalt i s l i a b l e to fracturing 
and l e s s exposed these intrusives are well exposed resistant 
masses, i n the Garian area. They produce dome l i k e struct-
ures i n the area of intrusion around which the sedimentary 
formations dip more steeply. 
Structure 
The solid strata i n the area of greatest exposure has a 
maximum thickness of 634 metres but i s about 350m*s in the 
eastern Jebel and less than 500m*s i n the west. A l l the beds 
are nearly horizontally disposed but there i s considerable 
variation i n . .their l a t e r a l and v e r t i c a l lithology. I n the 
Western Jebel the beds are almost horizontal with a scarcely 
perceptible dip of 1° to the south. In the eastern Jebel 
however there i s a dip of about 5° to the south near Tarhuna 
and stronger inclination of about 12° i n Msellata more to the 
south-east* The strata on the Jefara i s practically horizont-
a l dipping gently south at f i r s t but changing to the north 
near Azizia. The Miocene beds as we have noted increase i n 
depth from east to west over the Jefara and this can be 
attributed to the depositional impediment offered by the 
eastern flank of the Jebel. 
. The limited exposure of.the Jurassic series i n the Eastern 
Jebel corresponds to the plunging of the anticline from i t s 
culmination in Garian. 
.There i s considerable evidence that front faulting and 
the advanced f l u v i a l erosion of the Jebel have produced many 
discordances and discontinuities especially i n the Jefara and 
Jebel east of Garian. Two predominant fault directions have 
been verified by several authoritiess east-west faults running 
p a r a l l e l to the.Jebel scarp: these are prominent i n the 
v i c i n i t y of Azizia and bring the lower Cretaceous beds and 
Jurassic into l a t e r a l contact with the T r i a s s i c * North-west -
south-east faults: these are the major faults i n the Jebel 
and influence not only the.hydrographic pattern but are 
responsible for the exposure of several spring lin e s i n the 
eastern Jebel« 
The volcanic rocks are roughly aligned in.a north westerly 
direction to the north of Garian along the same axial direction 
as the north-west- faults. Several small dome structures, 
occurring i n the central Jebel appear to be related to the 
injection of small igneous bodies. The fact that the Garian 
limestone descends from high i n the Jebel to the Jefara 
suggests further the north-west trending flexure. 
Quaternary and ..Recent 
Quaternary and Recent sediments are i n evidence over most 
of the region but they display significant local variations 
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i n lithology, thickness and disposition: they mask large 
areas of the Cretaceous strata of the Jebel and the hinter-
land, and the Tr i a s s i c and Cretaceous substratum' of the 
Jefara. (Plate I V ) . Shis mantle serves to soften the 
highly accidented r e l i e f of the Jebel and provides the 
"base from which the s o i l s have been developed. I n the 
piedmont zone of the Jebel and the plateau i t s e l f and 
similarly i n the northern plain areas, the generally permeable 
nature of the Quaternary permits the percolation of r a i n f a l l 
and run-off so as to enhance groundwater reserves, on the 
one hand, and on the other to create an accessible zone of 
moisture for deep-rooting plants. The distribution of the 
Quaternary i n the Jebel where broken terrain and rock over-
crop are limiting factors i s of special significance i n the 
si t i n g of I t a l i a n plantations and Libyan tree culture. 
Chronology 
She origin of the Quaternary deposits i s only partly 
known but their occurrence i s intimately related to 
alternations of pluvial and arid climatic cycles consequent 
to the oscillations of the middle and upper Pleistocene i n 
Europe to the north. nothing has been traced of the lower 
Pleistocene from which L i p p a r i n i ^ i d ^ ^  concludes that the 
continental f i l l i n g up of the northern plains must have been 
active enough to impede the f i r s t eustatie movements of the 
Quaternary. Post-Miocene u p l i f t must have aided this 
impediment* A later eustasy (Tyrrenhian) did however 
penetrate inland following the direction of the Miocene:'as 
far as Suk es Sebt i n the Jefara. 
The chronology of events during the Quaternary have "been 
c l a r i f i e d i n a recent publication by Butzer^ 1 1^ as a result 
of the investigation of Quaternary cave deposits i n Central 
and eastern Libya (See Table J2i below). These are corre-
lated with similar information in the Middle East. 
TA3LE .21 . Climatic Chronology, of the Quaternary •-. 
Recent (Holocene (Early Holocene 
(Late & Main ^ urm (Interstadial 
n „ Q + « ™ Q T O r (Early Wurm Quaternary ( j ^ J ^ ^ 
(Riss (Mindel/Riss 
130mm* s 300mm* s 
200mm's 
300mm*s 200mm*s 400mm*s 200mm's 
Arid Pluvial 
Arid 
Pluvial Arid Pluvial Arid 
A striking feature of the Quaternary i s the rel a t i v e l y 
higher r a i n f a l l than at the present i n the southern desert 
regions such as the Jebel Soda from which i n part the table 
was compiled. However the arid and pluvial cycles are well 
marked by wide deviations. 
In general the pluvial periods were characterised by 
intense f l u v i a l a c t i v i t y responsible for the dissection and 
denudation of the cretaeeous strata of the Jebel anticline 
and i t s . subsided limb with both the formation, i n s i t u , of 
eroded material and the transport to base levels i n -the 
surrounding lowlands of the Jefara and Ghibla. On the other 
hand, during the arid periods, aeolian erosion and deposition 
of the unconsolidated f l u v i a l material was dominant o Strong 
southerly winds carried fine loessrlike material from the 
Ghibla and the desert to the more humid north where deposition 
took place extensively over the Jefara and to a lesser extent 
the Jebel. 
• Essentially therefore the Quaternary.comprises two 
elements, wadi alluvium and aeolian sands which are found 
i n combination or i n their extreme forms. Differences i n 
r e l i e f , exposure and even the effects of man have influenced 
their present lithology and distribution. 
Brief mention may be made here of one of the most 
characteristic and general phenomena found i n hot arid 
countries where r a i n f a l l i s no more than 150-200mra's and 
limited to a brief period of year. This i s the formation 
of a calcareous crust or hand pan which i s found at variable 
depths throughout the Quaternary deposits of the Jebel and 
the lowland areas. I t comprises a ric h calcareous concretion 
of sesqui-oxides and quartzose grains of aeolian origin and 
i s generally about 20cm"s thick* The formation of the 
crust i s intimately connected to the thick red loess-like 
sands which were l a i d down when continental conditions of the 
Riss. were prevalent. According to Lipparini the Riss was 
followed by a period of competition between the aeolian loess 
and torrential r a i n f a l l with the advantage to the former. 
The Wurmian saw a stabilisation of steppe conditions and the 
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formation of the crust. Rainwater penetrated the fine 
permeable, loess but rose by c a p i l l a r i t y after the cessation 
of the. rains and calcareous s a l t s held i n solution were pre-
Gi'p:irt^;teji at varying depths. 
Morphologicallyi the crust acts as a conserving agent 
on laridforms exposed to wind erosion but at the same time I f 
i t occurs near the surface i t can impede drainage and hinder 
cultivation. Run off can also be aggravated where the hard-
pan i s found oh slopes. 
The perforation of this crust for the extension of Libyan 
tree planting i s often found i n the Jebel. 
The Post-Glacial period of the Holocene and Recent has 
witnessed from a l l accounts a return to more arid conditions 
generally i n northern Tripoli tenia . Intervening pluvial 
periods have not been absent entirely as the Neolithic rock 
paintings of Giraf j % elephants and ostrich in the Libyan 
desert could only presuppose a more luxuriant vegetation and 
a higher precipitation. In the most recent past one can 
speak of a general decrease i n the r a i n f a l l in the Middle 
East where levels in the Caspian and Dead seas have fa l l e n 
markedly(^-^ , Wind deflation and deposition has i n 
consequence been continued whilst the action of the wadis i s 
pronounced more especially i n the betteisrainfall zones* 
From the preceding discussion i t i s possible to c l a s s i f y 
the Quaternary and Recent accumulations according to s i t e : 
7 types may be recognised* 
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I * , Quaternary of the low plains - Jefara and Eastern 
lowlands. 
IX*.. Quaternary of the High level surfaces. I I I . Quaternary of the Dahar. IV. Quaternary of the Upper Wadis, Basins. V. Quaternary Terraces. VI. Scree and A l l u v i a l fans. VII . Wadi Alluvium. 
I . Quaternary of the iiow Plains 
The Quaternary of -the northern low plains i s composed 
predominantly of very fine and uniform loess-like red sands* 
These sandsi which are more or less s t r a t i f i e d and compact, 
contain an irregular intercalation of calcareous crust and 
north of Azizia the impervious Tyrrenh'ian clay layer which 
helps to consolidate the sands. In places, the red sands 
are covered by l i t t o r a l marine dunes and i n the interior by 
extensive areas of continental dunes, partly mobile. (Plate V). 
I I . Quaternary of: the Hiigh Level Surfaces. 
This formation i s restricted to heights of over 400m*s 
and i s typically developed on the humid northern edge of the 
Jebel. I t consists of 20-30 metres of fine sand and i s rarely 
s t r a t i f i e d . 
I I I . Quaternary of the Pahar. 
On the southern slopes of the Jebel there i s a f a i r l y 
continuous .deposition of fine sandy matex&l. South and south 
v-
east of Msellata i t takes the form of several accumulations at 
the foot of the south facing slopes. Whilst i n the central 
and western parts of the JebeL i t occurs i n large stretches of 
thin sand with a monotonous aspect. These sands produce dunes 
which are transported northwards to invade the southern farms 
of the I t a l i a n estates. 
IV. Quaternary of the Upper •'Kadi Basins. 
These Pre-Quaternary basins are covered by loose sandy 
terrains. Subsequent f l u v i a l erosion has stripped much of 
this cover and mixed i t with wadi gravels, pebbles and fine 
sand. Large stretches remain uncultivated, but form i n 
places a sone of Libyan tree (mltore(Plate V I ) . 
V. Wadi Terraces 
The Quaternary terraces are developed i n almost a l l of 
the main wadi channels along the scarp zone of the Jebel* 
i n Tarhuna and Msellata they are generally 3*8m*s high with 
a series of s t r a t i f i c a t i o n that represent different periods 
of f l u v i a l and aeolian deposition. L i t t l e use. i s made of 
them for tree cropping. By contrast i n the more arid west-
ern Jebel these terraces form significant micro-regions for 
indigenous tree cropping* 
VI. Scree and Al l u v i a l fans. 
At the foot of the main ridges and spurs along the wadis 
in the Jebel front *here i s an accumulation of scree derived 
from f l u v i a l and aeolian erosion. I t can be classed with 
the a l l u v i a l cones along the Jebel front which extend far 
north into the Jefara and mark a dist i n c t break i n slope. 
These cones are deltaic i n appearance.(Plate V I I ) . In the 
eastern Jebel they form outwash ridges composed mainly of 
f l u v i a l gravels and are u t i l i s e d as sj^plementary cerfeal areas 
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by the Libyans, The Italians- established a farming settle^-
ment on similar outwash fans north-west of Msellata. 
V I I . Wadi Alluvium 
These recent deposits consist of fine a l l u v i a l gravels 
and small pebbles and are limited to the present wadi 
channels.(Plate V I I I ) . Generally they are used for cereal 
cultivation especially where the alluvium i s mixed with sandy 
deposits. 
Although the Quaternary i s apparently uniform i n a l l 
i t s types the essential difference l i e s i n the particular 
mixture of locally eroded material with the sandy material 
which i s found at a l l levels in the Jebel and almost 
continuous over the northern lowlands. 
Lithologicelly the Quaternary corresponds to four types:-
I . Pure Sand - Loose fine grained sand forming the Quaternary of the Dahar and the Dunes of the Jefara. 
I I . Terra Hossa - More compact than the above and character-ised by the presence of calcareous grains and fragments. The calcareous crust i s developed i n this type. 
I I I . Wadi Terra Eossa - Found i n the main north flowing wadis and some ofihe southern thalwegs. I t i s composed of sandy elements with a considerable amount of gravels. I t i s much more calcareous than the others. 
IV. Mixed Quaternary of the slopes. 
This i s derived mainly from local elements with sand elements having l i t t l e importance. 
groundwater« 
A striking feature of the groundwater i s the discontinuous 
l a t e r a l and v e r t i c a l distribution of adquifers. The Jefara 
and the coastal lowland from Zuara to Misurata appear as areas 
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of relative abundance i n contrast to the scarcity of supplies 
in the Jebel by reason of the following facts:-
(a) . The .Aquifers of the Miocene and Quaternary are continuous * over most of the northern Jefara and i n the similar hydro-logical zone around Misurata. 
(b) The plains act as areas of discbarge for the run-off water of the Jebel. Moreover the almost continuous permeable Quaternary cover over, the plains greatly a s s i s t s the percola-tion and recharge by r a i n f a l l . 
The Jefara and Coastal Lowlands. 
Two distinct water levels occur i n this area: one i s 
superficial and the second deep seated and artesian (Fig. 3). 
I . The essentially sandy and permeable nature of the super-
f i c i a l Quaternary sediments explains the existence of a 
regular and abundant Phreatic water table found at a maximum 
depth throughout the coastal lowlands. I t i s extensively 
exploited by Libyan farmers but because of poor techniques 
"5 
yields from many of the wells are no more than 2-3nr per hour. 
The cordoiwof l i t t o r a l dunes serve as admirable areas of 
recharge for this .aquifer whose level tends to o s c i l l a t e 
seasonally. 
Below this water table and separated from i t by a clay 
layer water i s encountered i n siliceous sand beds of 15-4-Om's 
thickness. At the base of these beds i s a marl bed which 
separates i t from the f i r s t clay layers of the Miocene. This 
ciQquifer i s semi-artesian but requires pumping and its rate of 
flow varies from 25-300m? per hour. I t i s more abundant i n 
the northern Jefara between Azizia and Tripoli than in the 
eastern coastal lowlands in which the area of recharge i s much A 
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smaller. The* great extent of the ^aquifer from the Jebel 
foot, the more numerous wadis and the extent of continental 
dunes, a l l contribute to the greater abundance of groundwater 
at this l e v e l i n the Jefara, Archambaultv ' b e l i e v e s 
that this raquifer i s the same as that i n the permeable layers 
of the Upper Miocene (Tortonian) trapped i n sands which sur-
mount the tortonian limestone sands of Quaternary p Pliocene 
or even Miocene. The presence of this eaquifer has f a c i l i -
tated the expansion of several hundred I t a l i a n farms i n the 
Jefara. 
I I . Since Desio distinguished an Artesian acquifer in the 
lower Miocene (langhien) V i a l i ' s contribution^ t ,^ d*^^ has led 
to a more detailed knowledge of the distribution of the 
Miocene ..aquifers. He distinguishes two Artesian zones 
i n the Jefara. 
I . West of Tripoli between Sorman and Zanzur V i a l i found 2 
water tables. The f i r s t was at a depth of 250m*s below the 
Quaternary i n the Upper Miocene (Tortonian of Desio) which 
yields 2Q-50HT per hour but which can be augmented to 200-300nr 
per hour by pumping. A second table was located at 650m's 
corresponding to the lower Miocene (Langhien-Desio) yielding 
6O-250m^ per hour. 
I I . A single Miocene acquifer was discovered i n the v i c i n i t y 
of Tripoli contained in a complex of sands and limestones 
between 250-450m*s which yields 200-350nr per hour. 
The origin of these Miocene acquifers i s s t i l l uncertain 
/ 
s 
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and apart from the recharge through the permeable Quaternary 
cover there are two factoge which would seem to be relevant 
i n augmenting supplies* I t i s possible that the water i s 
i n part a f o s s i l formation of Cretaceous age* I n f i l t r a t i o n 
through the dejection cones at the foot of the Jebel i s more 
l i k e l y since many of the wadis discharge into these deposits. 
Jebel. 
The Jebel aaquifers are marked by a low rate of flow. 
This feature i s related to:-
(a) The general inclination to the south and south east of 
the strata. Thus the flow of groundwater i s away from the 
climatically favoured areas of the northern Jebel* 
(b) The more pronounced effects of faulting and erosion 
which have interrupted the water bearing strata. 
(c) The less, uniform distribution of the Quaternary form-
ations • 
The great majority of the Libyan and I t a l i a n wells are 
based on shallow sources of groundwater preserved i n ttie basins 
of the Cretaceous surfaces* Other wells are fed from oaqui-
fers lying high i n the Jefren Marls or at the base of the Ain 
Tobi limestones. Deeper aquifers are largely unknown except 
for the Jurassic aequifers at Cussabat. I t a l i a n wells rarely 
exceed 40m's in depth and are based on an ^aquifer at the 
junction of the permeable Garian Limestones and the impervious 
Jefren Marls. The yield from these wells rarely exceeds 
30-60HT per hour. 
Of some importance are the springs which effuse at several 
levels In the Jebel but are most common on the Jebel front 
where the greatest exposure of the strata occurs* The lowest 
is* at the foot of the scarp and corresponds to the base of the 
V/ealden. Above Spring line s are found at the base of the 
Jefren Marls and the yellow tufaceous limestones (Cendmanian -
Turonian) i n the Central and Western Jebel* Less frequent are 
springs i n the northern lowlands* but several occur i n the 
major wadis. 
,ble 1 TABLE OF GEOLOGICAL HISTORY. 
SYSTEM STAGE 
• 
DEPOSITS NOTES 
Holocene Flandrian All u v i a l & Aeolian Slight marine ingression but continental conditions prevalent. 
• Riss Argillaceous and reddish sand Continental 
• Tyrrenhian Almost continuous thin clay layer 
. . . . . . Marine 
Mindel ? ? 
Pliocene •Gefarico* Continental - Marine regression 
Miocene Tortonian Sands and clays -white and yellow limestones 
Marine 
Helvetian Green & very f o s s i l -iferous clays.and marls n. • Langhien Sands,sandstones, gravels and shingles. 
i i 
Oligocene >Gefarico 9 Continental 
, Eocene • ™ • I I 
i ' Middle Danian Retreating sea. Cretaceous Senonian Maestrichtian -» marly limestone 
Campanian-phosphate beds 
Transgressive oscillations. Regressive o s c i l l a t -ions Jebel oro-.genesie-Nfr-SE-. faulting i n Tarhuna• Svncline of Ghibla. 
Turonian Massi\?es'. limestones of Nalut-Gasr Tigrinna formation i n the' east. 
Marine . 
Lower Cretaceous Albian Sandstones,quartz,con* glomerate and cemented.,. sands• •.' 
Continental deposits thin and- disappear to the east. 
•- • •' 
Wealden Marls and Clays ' Continental deposits i n the- east v more of sandstone and. con-glomerate nature. Albian and Wealden rocks.form small Cotes i n the west Jurassic Bajocian Bu Gheilan dolomitlc limestones Marine &,Lagoon conditions 1 T r i a s s i c Muschelkalk Grey to dark grey,buff compact limestones Marine Outcrops at Azizia. Senonian Danian Maestrichtian] Campahian ] Marine 
Jebel orogenesis KW-SE anticline -eruptive rocks, KW-SE.faults. . Byncline of Ghibla. 
Af ter r > Archambault I Lipparini •,Christie . -Desio 
CHAPTER I I 
Morphology 
Geology and structure, difference i n surface and slope, 
i n addition to the diversity of the wadi pattern and the 
great accumulations of wind blown sand and the saline expanses 
fundamentally affect the agricultural value of the region for 
arboriculture. These resources up to now have been 
incompletely developed and often in a rather 'extensive' 
way. In order to i l l u s t r a t e the potentialities of the 
region and the background to physical problems of land use 
i n relation to arboriculture i t i s necessary to consider i n 
some detail the influences of orogenesis, epeirogenesis, 
structure and the processes of the erosion cycle. 
Tectonic evolution combined with the remodelling effects 
of aeolian and f l u v i a l erosion has created the present morpho-
logy of Northern Tripolitania. This may be i l l u s t r a t e d by 
an analysis of surface, hydrology and slope from the point of 
view of the types of landscapes which they determine:;. 
The region i s one of comparatively modest r e l i e f being 
for the most part below 700m*s with significant areas below 
200m's. Gently sloping plateaux and plains often intensively 
dissected and sometimes sharply differentiated by scarps are 
the dominant elements of the r e l i e f . Pig. (4a). Two 
factors would seem to explain the gently sloping tabular 
nature of the terrain. Unlike the 'Maghreb' to the north 
west, the region did not participate to anything l i k e the same 
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degree i n the intense folding of the Alpine orogenesis, and 
secondly the Mesdzoic strata-of the base forms structurally 
the northern edge of the older resistant Saharan plateau on 
which i t was deposited almost horizontally. in consequence, 
marine ihgressioh has been l e s s obstructed. Minor discord-
ances and noh^sequences do occur but these are related i n the 
main to the alternation of marine and continental conditions 
together with faulting• 
- The most striking feature of the morphology which i s 
readily'apparent i n the profiles i s the distinction between 
the low f l a t Jefara and the higher Jebel plateau which extends 
in an arc from Southern Tunisia to meet the sea at Horns.(Plate 
I S ) . The former i s unbroken except for a few small h i l l s i n 
the west and south. East of Horns the Jefara i s replaced by 
a narrow coastal plain which widens towards the S i r t i c Gul£ 
where 1it forms a large arid plain. The Jebel along i t s 
entire length consists of a broken northern edge defined by 
asc a r p , associated with north flowing wadis* and a gently 
sloping plateau which i s inclined towards the south-west near 
i t s western confines, but gradually swings to the south-east 
in the east. At the base of this slope there i s a sharp 
break i n slope bounded by the Senonian scarp of the Hamada 
e l Homra; a vast featureless gravel surface. 
Of primary importance i n the evolution of the structural 
morphology has been the formation of the je b e l . 
Tectonic Evolution 
A l l authorities agree?, that the J eh e l was formed by an 
anticline which was uplifted during the late Cretaceous, 
The fold movements were essentially centred towards the 
Alpine<- Atlas.complex. Owing to.the lower latitude of 
this past of North Africa and to the existence of the r e s i s t s 
ant ;block of the Cretaceous..plateau, which formed the.northern 
edge of the Saharan platform, the orogenetic forces wer^ only 
powerful enough to cause the u p l i f t of a weak but extensive 
fold roughly aligned north west - south east so that the 
southern slope faced the centre of the orogenetic activity« 
The formation i s confirmed by the gentle but perceptible dip 
of the Cretaceous, Jurassic and Triassic. strata to the south. 
The existence of the. scarp which sharply terminates the main ,;, 
strata together with i t s arc shape indicates."some form of dome 
or ant.icline :, the northern limb of which has been destroyed,. 
Recent deep borings i n the Jefara have revealed, below the. 
Miocene, strata, believed to be Lower Cretaceous, which 
Mpparin* o .. c i - ^ and Archambault TJ;. e l t , contend i s part 
of the remrant northern limb. Because of the absence of the. 
Miocene south of Azizia and since the Triassic i s the oldest 
exposed rock in the region, occurring at an unknown depth 
below the Cretaceous i n the Jefara, the alignment of the 
Tr i a s s i c would correspond to the alignment of the Jebel an t i -
c l i n e . The p a r a l l e l alignment of the. igneous outcrops,, and 
the arc^shaped scarp around the T r i a s s i c belt indicate that 
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the main tectonic axis of the• anticline was north west -
south east. This tectonic axis reaches i t s culminating 
point near Garian which i s also the area of orographic 
culmination i n the Jebel. Here the Jebel i s for the most 
part over 700m's compared with average heights of 600m*s to 
the west and 4-500m's in the v i c i n i t y of Tarhuna. Corres-
ponding l a t e r a l l y -to the anticline i s the synclinal 
depression of the Ghibla which i s compressed between the 
anticline and the Hamada e l Hamra. The re s t r i c t i o n of the 
beds of the Maestrichtian and Upper Campahian to the south 
western extremities of this area* indicates that they were 
deposited either during or after the orogenesis of the Jebel; 
These beds probably represent the extension of an arm of the 
{12 
S i r t i e gulf during i t s maximum ingression during the Eocene v 
Accompanying this u p l i f t was magmatic activ i t y and fa u l t -
ing which has affected most commonly the area of the tectonic 
axis since i t was the area of greatest tangential pressure. 
These faults havebeen traced in the Jebel to the east of 
Garian and i n the Jefara at Azizia and since they affect only 
the lower beds of the Cretaceous their age i s presumed to be 
synomymous to that of the formation of the anticline• 
Whilst there has been a common acceptance as to the mode 
of formation of the Jebel anticline there has been much 
conflicting discussion regarding the formation of the Jebel 
scarp which decisively demarcates the high plateaux from the 
low plain of the Jefara. Theories of marine abrasion and 
continental erosion.have both had their exponents. More 
recently, because of deep borings, i n the Jefara, the theory 
of faulting which was promulgated nearly 40 years ago* has\ 
come to be accepted. Marine abrasion must be discounted 
because i t does not explain the Pro-^Jebellian h i l l s nor the 
marine miocene deposits, which at Horns reach a height of 
20Gm's but are only traced below the Quaternary i n the Jefara. 
Despois x recognised the dome structure and regarded the 
present scarp as being a result of f l u v i a l erosion' i n a more • 
humid period and achieved by the successive retreat of the 
water divided Although this may account i n part for the 
Pre-Jebel h i l l s and the present surface configuration of the 
Jebel such erosion must surely have degraded the whole of the 
northern limb of the anticline. The theory of faulting, 
which in the author's opinion i s the most convincing, was 
put forward by L i p p a r l n i ^ 1 0 ^ ^ a f t e r he discovered from deep 
borings i n the Jefara that the T r i a s s i c nucleus at Azizia was 
broken to the north by a series of faults running east north 
east - west south west which have been subsequently traced 
in the Jebel and which correspond .to the direction taken by 
the escarpment* The existence of lower Cretaceous beds 
below the Miocene, which seems to be terminated by these faults 
i n the Jefara, would appear to substantiate his theory that 
faulting, as a result of radial pressure* originally caused 
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the f6ruction.of the scarp. He associates these faults with 
an epeirogenie movement during Eocene affecting a l l stra t a 
from Triassie to Sehoriisin. Subsequent fluvial: erosion has 
removed the former Cretaceous strata of the Jefara and 
resulted i n the recession of the scarp which must have marked 
the southern extension of the Miocene • 
Prior to the Miocene ihgres s i on, during the Eocene and 
Oligocene, the Cretaceous strata was exposed for the most 
part to sub-aerial denudation especially i n the Jebel. Only 
to the south and south-east of the anticline i n the.region of 
S i r t e , according to Desio ' i s there any evidence of 
marine transgression. 
The miocene may be traced however, from southern Tunisia 
through to Misuratino and from the coastal areas of Sirte to 
as far east as the Egyptian frontier. I n Northern Tripolitania 
the Miocene i s found, with great variations i n thickness and 
depth, 2-3 kilometres north of the present scarp at Tarhuna 
and at Azizia and probably marks the position of the original 
scarp. In general the Miocene increases i n thickness and 
depth westward from Horns; at Horns i t i s about 200m's. thick 
and outcrops to a height of at least 161m*s. But south of 
Tr i p o l i , i n the Jefara, i t s thickness exceeds 5Q0m*s and i t 
i s buried under the marine and continental Quaternary* 
This assymetry and thinning eastwards of the Miocene .... 
i s attributed by both Besio and Lipparini to an; 
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epeirogenic u p l i f t which occurred either i n late Miocene . 
or early Quaternary* This i s "based on the fact that f i r s t 
eustasy of the Quaternary (Calabrian) cannot be traced i n 
the Jefara nor.even.on the eastern flank of the Jebel. I t 
is'presumed a l 3 0 that continental i n f i l l i n g of the base 
levels to the north and south east of the Jebel was sufficient 
•to impede invasion• 
However, of the l a s t phase of eustesy .(Tyrrenhian) there 
are notable traces in the Jefara and the coastal plain to the 
east of Eoms. Although no post Tyrrenhian tectonic movements 
of any importance have affected the coast of the Jefara 
.between Zuara and Horns there i s evidence for a notable 
negative Quaternary and post Quaternary movement i n the 
zone of Misuratino* Prom Home, where the Tyrrenhian i s 
found at about sea level , i t f a l l s progressively towards the 
east: at Zliten i t i s Kta's thiek with the base 21m* s below 
sea l e v e l and near Misurata i t l i e s 42m"s below sea l e v e l . 
This lowering of the land determined an increase i n f l u v i a l 
sedimentation from the Jebel and consequent formation of 
thick continental deposits* Idpparini concludes from the 
direction of stratification^which i s pa r a l l e l to the northern 
flank of the Jebel anticline that i t i s clearly the posthumous 
direction of Quaternary and Holocene epeirogenie movements 
which were independant of the eustatic movements of the same 
periods. To. this phenomena i s attributed the formation of 
the vast triangular plain of Misuratino with i t s apex on the 
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coast and i t s widest side resting on the Hesosoic of the 
Jebel. These movements were also responsible for the 
origin- of the Sebka of Tauorga which Lipparinl deems,as an 
area of tectonic depression. 
In profile the general* features resulting from the 
tectonic evolution may be clearly seen* . Pigs*.4a and.4b. . 
These reveal the close correspondence between the 
supposed line of the tectonic axis and the area of orographic 
culmination which i s formed by a large detached domed mass to 
the south east of Garian and coincides with the exposure of. 
the basaltic lavas which outcrop at about 100Gm*s; Prom this 
highland section the general slope f a l l s gradually to the west 
and. south but perceptibly to the east and north east* These 
lower levels represent the synclinal slopes of the,ancient 
antieline which plunged to the south east to give a marked 
decrease in height* The decrease i n altitude towards the 
north i s the result of erosion consequent to the formation 
of the scarp and i t s later erosion back which resulted i n the 
transformation of the sub-Jebellian wadi regime. This 
erosion has been dif f e r e n t i a l and higher surfaces have been 
preserved especially by the resistant Garian limestone and 
also by the phonolite intrusives. 
The essential difference i n l e v e l and morphology between 
the eastern Jebel and the Jebel area west of Garian i s 
explained by i t s position to the east of the main axis of 
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tec'tfbnic a c t i v i t y . I t was therefore less affected hy u p l i f t . 
Also i t participates in;the general synclinal slope to the 
south as well as i n a distinct slope east and north east 
to 1the sea; In the extreme east - Msellata - the lower 
altitude and essentially different morphology has resulted 
from more intense wadi erosion i n a humid zone'from three' 
sets of consequents; from the Jefara* and from the synclinal 
southern slope and the eastern slope to the sea, rendered more 
effective by the Miocene u p l i f t * 
The Jebel scarp which abruptly terminates this northern 
slope of the Jebel i s a continuous feature and has normally 
been developed by the erosion of clays and sandstones, over-, 
l a i n by resistant limestone bands. West of Garian the scarp 
assumes a c l i f f - l i k e form r i s i n g to heights of over 500m•s 
from the piedmont detritus at i t s base. There are numerous 
small changes i n slope and extensive gullying by large wadis 
which has caused the complete separation of large outliers from 
the main strata, particularly at Halut and Jefren. These 
give r i s e to secondary scarps par a l l e l to the main scarp. 
Towards the east as the scarp swings round to Hie sea i t 
becomes lower and i t s nature changes from an imposing c l i f f 
feature to a series of indistinct step-like ridges and outwash 
spurs along the front of western Msellata. South east of Horns 
the scarp i s barely 80m1s high and i t declines eastwards to 
Mi surata to form the northern edge of the synclinal southern 
slope. 
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Th e Jefara r i s e s gently southwards from the sea with 
only slight undulations to take the form of a piedmont zone 
at the foot of the scarp at varying heights - 300m*s i n the 
west declining to 200m's north of Tarhuna. 
Surfaces 
Relief c o n t r a s t s and differences in surface level, are 
greatest i n the Jebel which extends south and south east from 
the scarp at a variable distance depending on the criterion 
adopted to delimit i t . Morphologically the Jebel i s that 
area contained between the scarp and the main watershed of 
the north and south flowing wadls and would thus extend from 
10-15 km's south of the scarp near Garian• The Jebel i s 
succeeded by the Dahar which constitutes i t s southern slopes. 
This i s transitional between the Jebel and the trough of the 
Grhibla sycline. 
The Jefara and the lowlands of Misuratino on the other 
hand are distinguished by their r e l a t i v e l y normal gradient 
which descends gradually from the scarp and the southern 
slopes. 
The. Jebel 
Considering the fact that the Jebel has been exposed to 
subr-aerial denudation since the late Cretaceous - a process 
operating diffe r e n t i a l l y and regionally - and also that the 
structural formation has produced fundamental differences* i t 
i s s t i l l possible to trace the main surfaces i n profile (Figs. 
4a - 4b). These clearly reveal that the highest surface 
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levels are found in the zone of tectonic culmination at 
Garian with a decline to the west and north east i n response 
to the dip slopes of the anticline: the general decrease i n 
height to the south being a function of the syncline of the 
Ghibla and the south east t i l t of the anticline. The 
relatively lowe_r altitude of the area to the north east 
towards Tarhuna and Cussabat must also be attributed to a 
stratigraphical thinning - with the absence of the Gasr 
Tigrinna formation - and to the greater intensity of f l u v i a l 
erosion. The continuous f l u v i a l erosion of the front means 
that only the highest surfaces represent the original surface 
of the a n t i c l i n e v but these may be extensive where the top-
most beds have;been preserved by Quaternary deposition or else 
where the resistant Garian Limestone outcrops at the surface. 
I t i s therefore possible to c l a s s i f y the surfaces accord-
ing to height. (Incorporated i n Fig. 5 ) . 
1. Highest Surfaces 
1. 750-900m's embracing the Basalt Dome area, the 
plains of Assaba and e l Eaten (and the high plateaux of Jefren 
and Chicla). 
i i i 600-750m's Forming the backbone of the .Jebel west 
of wadi Zaret and the interfluve areas of the upper tracts of 
the south flowing wadis. 
I I ; Intermediate. Surfaces 
i . 60O-700m's - constituting the wedgerarea between the 
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"basalt plateau and the plains to the west and i n part the 
Sigrinna plain o 
i i . §00*-60©m*s - Large area of this surface i s known 
as the plain of Guassem. 
I l i a Lowest surfaces 
1. 550-500m*So She central Tarhuna plateau. 
i l . 250-350m9 s * The northern slope of Tarhuna. 
i l l * 2OO-3O0m*s. Cussabat Plain. 
iv> ; 10G-20Qm»So Sciogran. 
750*900 metres. 
The highest surface l e v e l i n the Jebel occupies an area 
corresponding roughly to the zone of tectonic culmination. 
East of the wadi Zaret i t embraces an extensive area to the 
north and eolith of the main watershed. This surface i s 
constituted by the plains of Assaba and e l Eaten* which abut 
onto the scarp e and by the dome shaped plateau of the basalt 
extrusive zone. West of the wadi Zaret the surface i s 
discontinuous and smaller and forms the cutesta-*like plateau 
interfluves between Jefren and Chicla. The boundary of the 
surface coincides approximately with the 750m* s contour and 
on i t s northern edge9 the scarp pf the Jebel. 
She variation i n altitude over large areas i s mainly 
structural i n origin. But complications have been intro* 
duced by the basalt extrusion i n the west* There i s a 
perceptible slope to the south-east of the Assaba and e l 
Baten plains (Plate X) and west from an indented northern 
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edge* The surface i s underlain by the f l a t lying Gasr 
Tigrinna formation which has been preserved from intense 
f l u v i a l erosion by the Quaternary cover. Thus the plains 
exhibit undulations only.over large areas. 
However the basalt dome to the east, with altitudes 
of over 9G0m's, has been subjected to greater erosion on a l l 
sides from wadis which radiate from it.. There i s i n conse-
quence a slope in a l l directions from the highest elevations 
which are aligned along the main watershed* 
600r75Qm*a> 
The main, surface of the Jebel west of the wadi Zaret i s 
developed on the south western slope of the ancient.anti* 
cline and l i e s roughly between the 600 and 750m1e (pL.L^; 
"v. 
contour but i n the extreme west i t declines to below 500 
metres* The relat i v e l y f l a t disposition of the bedrocks 
and the absence of pronounced tectonic a c t i v i t y , notable in 
the Garian area, means that over large areas there i s l i t t l e 
d i fferential in altitude* North of the watershed i n scarp 
area because of the f l u v i a l erosion by north flowing wadis 
the surface i s accidented. Whilst there i s a structural 
decline i n altitude from east to west v e r t i c a l variations 
are produced by the differ e n t i a l erosion of the uppermost 
beds. Inhere the soft Gypsum strata remains i t forms usually 
the highest knolls* 
The general uniformity of l e v e l between the interfluves 
and the main watershed i s pa r t i a l l y a result of the Quaternary 
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cover Into which the upper wadi beds are only v e r t i c a l l y 
incised. 
600V?00m»s 
Shis surface forms a wedge between the basalt plateau 
and the plains of Assaba and e l Baten. The general slope 
to the east and south east from a minor scarp at Garian i s 
related to the structural dip. The whole area i s underlain 
by Garian limestone from which the softer beds of the Gasr 
Tigrinna formation have been weathered by the upper wadi 
tributaries of the Gan and the Megenin. These wadis radiat-
ing from the basalt plateau are deeply incised into the 
surface and are responsible for i t s aspect of broken r e l i e f . 
The. largest unbroken surfaogris formed by the Tigrinna plain 
which has been le s s subjected to erosion and i s covered by 
extensive Quaternary deposits. 
500^600m» s 
The lower surface of the plain of Guassem extends on 
the interfluves of the north flowing wadis between the scarp 
and faulted basin in the north and the minor scarp of Garian 
to the south. The Garian limestone cover has been eroded 
almost entirely from the surface except for small residual 
h i l l s which together with isolated cappings of basalt stand 
out from the general l e v e l . Recent alluvium and Quaternary 
deposits mask much of the underlying Jefren marls and Ain Toi|i 
limestones. The surface slopes from north west - south east 
from areas of highest r e l i e f which correspond to the zones of 
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phpnolite intrusion, some of which remain unexposed under 
the plain of Guassem. In contrast to the undulating 
moulded r e l i e f of the actual Plain of Guassem, the greater 
intensity of erosion and the effects of faulting have broken 
up the surface towards the south east, and i t i s only trace-
able i n small summit le v e l s . 
35O^ 5O0m* s 
This surface forms the large central Tarhuna plateau 
(Plate X I ) : i t i s a rectangular area widening towards the 
west as far as the wadi Gherraia. I t i s s p l i t into two 
distinct sections by the Abanat fault, the more easterly of 
which has been subject to greater erosion. The plateau < 
represents the eroded northern edge of the synclinal slope 
to' the south and i t s northern boundary therefore coincides 
with the main watershed and the Abanat fau.lt. The southern 
confines are more arbitrary and are roughly marked by the 
350m*s contour. 
The surface extends northwards on the interfluve spurs 
as far as the ancient watershed. Though there i s a v i s i b l e 
variation i n altitude thi s i s mainly the result of the general 
slope of the Jebel eastwards from the zone of tectonic 
culmination at Garian. Most of the area i s underlain by 
the resistant Garian Limestone except in the extreme north;. 
This essentially structural surface)is also the zone of maximum 
aeolian deposition so that the underlying bedrock i s covered 
up to depths of 30m's by sand and Ard Eamra. 
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y250*350m's 
North of the Tarhuna plateau there i s a distinct break 
i n slope and an erosional surface at 250-350m's which 
north to the scarp* The surface runs p a r a l l e l to the arc 
shape of the plateau edge from the wadi Gherraia in the west 
round to the wadi Ueni i n the east. The intensive erosion 
of the north flowing wadis and the progressive eating back 
has largely removed the Garian limestone cover and laid bare 
the softer Jefren marls and Ain Tobi limestone. In conse-
quence the surface i s extremely dissected and i s only apparent 
as narrow ridges and knolls on the interfluves. 
200-300ml>s. 
West of the wadi Ueni this surface i s best seen i n the 
Gussabat plain which forms a r e l a t i v e l y uniform area orient-
ated i n the a x i a l direction north west - south east (Plate X I I ) * 
The plain i s underlain by Ain Tobi limestone which i s mainly 
covered by Quaternary and f l u v i a l deposits* These have 
mitigated the intense erosion of the wadis responsible for 
the serration of the northern edge* Here the surface i s only 
found i n the small summit levels of the ridges and spurs of 
the scarp and i s less easily detected towards the west. The 
main slope to the east and south i s i n relation to the anti -
cline slope and to the synclinal slppe of the Ghibla. 
100-20Pm's* 
The Sciogran surface l i e s on the extreme north eastern 
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flank of the Jebel; the area of Miocene deposition and 
subsequent u p l i f t . The surface slopes east to the sea and 
south east to the lowlands of Misuratino and i s roughly 
defined by the 100-20Gm's contours*. The area i s underlain 
by both Miocene and Cenomanian strata which has been intense 
ively eroded by wadis flowing north and north east to the 
sea. I t thus appears as an area of small dissected 
.surfaces (Plate X I I I ) . 
Ghibla 
. There i s a general decline i n altitude from the surfaces; 
of the Jebel and Dahar to the synclinal zone of the Ghibla 
but i t i s not easy to define because of the lack of adequate 
topographical maps. However the surfaces differ according 
to position in relation to the tectonic axis and wadi systems. 
South of Nalut the surface declines from 600 metres and i s 
•mamillated. I t i s higher south of Jefren, and. extends i n 
broad wadi interfluves. From Garian i t s surface declines 
from 750 metres where the r e l i e f i s broken by numerous wadi 
tributaries. South of Tarhuna the surface declines gradually 
from 350m's but the surface i s varied due to aeolian deposition 
and greater wadi action. The basalt mass of Uesetata, to the 
north east of Beni Ulidj stands above the: general l e v e l . 
From Sciogran there i s a gentle dip eastwards to the piedmont 
of Misuratino. 
The Jefara 
The,Jefara and the lowlands of Misuratino, tectonic and 
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erosional i n origin, correspond to ancient plains of erosion 
which since the Tertiary haveTjeen f i l l e d up by the detritus 
transported from the interior by wind and water. Bus tat i c 
movements of the sea have also contributed to t h i s embellish-
ment. The surface morphology therefore r e f l e c t s the passage 
of these various forces which have reacted according to 
period, and to the o s c i l l a t i o n of climatic and hydrographic 
conditions. Unlike the Jebel these areas exhibit no great 
r e l i e f contrasts over small areas. 
The Jefara forms a vast triangular plain and i s actually 
a geographic prolongation of the Tunisian Jefara; i t covers 
2 
an area of 18,000 km . From sea l e v e l , at about 1 m. near 
the coast at T r i p o l i , the plain r i s e s gradually south with a 
slope of about 3:1000. I t i s terminated by the foothills of 
the Jebel at altitudes varying between 300m's i n the west and 
60m' s in the extreme east where i t i s smaller and forms the 
apex of the triangle. I t s configuration i s dependent on the 
arc shape of the Jebel scarp. 
The lowlands of Misuratino are separated from the Jefara 
by the eastern spur of the Jebel at Horns. From Horns the 
plain widens and i s defined to the south by a minor scarp 
(Plate XIV) corresponding to the 100m contour. Towards 
Mxsurata the plain trends south-west to follow the coast line 
of the Sirte Gulf. 
The surface of these plains i s not absolutely monotonous; 
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•whe.re the Jebel wad i s meet the plains large a l l u v i a l cones 
have been formed.* especially i n the Eastern Jefara and 
.southern. Misuratino.. 
^ !*"The elements which introduce v a r i e ^ into the morphe-
Ibgy, of p l a i n s may he enumerated as followss-
I Duties -' Continental and Marine. 
I I Sebkas ( S a l t Marshes). 
I I I Calcareous cr u s t . 
IV Pro-Jebel H i l l s . . 
V Trough of'Bemet* 
VI A l l u v i a l cones of the Piedmont. 
V I I Erosion by Wadis* 
Dunes 
(a) Marine Pringing the coast l i n e i s a broken cordon of 
l i t t o r a l marine dunes composed o f white calcareous m a t e r i a l . 
Oh the f l a t beaches which are exposed t o maritime winds *ha 
sand i s brought inland especially i n dry periods to form these 
dunes*' 
(b) Continental Although the northern part of the Jefara 
i s 'constituted prevalently by a Quaternary deposit of f i n e 
quartzose red sand, mostly consolidated, cf* aeolian o r i g i n , 
which i s the s o i l immediately used f o r c u l t i v a t i o n , i n places, 
i t i s covered by great extensions of eontmeiiilai dunes. These 
dunes consist of mobile elememts of f i n e red quartzose sand 
derived from the a l l u v i a l material of the southern Jefara 
and the Ghibla by strong winds. A large area of these dunes 
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stretches f r c &Zuara i n the west ; t o Garabulli i n the east; 
an area 70kms. long and lOfcrnss wide with an average height 
of 70 metreSi These dunes are developed also i n the 
Misuratino lowlands especially i n the region of Z i i ten 
..vjirhere''they are mixed! withmarineaccumulations Although 
these dunes a f f o r d excellent i n f i l t r a t i o n areas f o r r a i n f a l l , 
t h e i r m o b i l i t y i s a constant threat to c u l t i v a t e d zones« 
Their' r a t e of movement'varies and has<been i n t e r r u p t e d t o 
some extent by the e f f o r t s made by the I t a l i a n s to s t a b i l i s e 
theini East of Misurata they have been found t o move n o r t h 
a t the ra t e of 1 metre per annum. 
She formation of these dunes was observed by L i p p a r i n i i n 
the v i c i n i t y of Garabulli* where the a l l u v i a l sands i n the 
depressions were undergoing a process of 'Eollsm' which 
involved the removal by winds of the f i n e r argillaceous 
p a r t i c l e s , from the heavier sand p a r t i c l e s which without the 
argillaceous parts became loose and formed dunes around the 
depressions. This process i s d i s t i n c t from t h a t responsible 
f o r the formation of dunes on the southern slopes of Jebel. 
. . . . . *\ Sands here are constituted by f i n e r materials bl6w4 from 
southern desert and are i n consequence more argillaceous. 
Sebkas 
Sebkas correspond to areas of s a l t concentration which 
may become marshy i n the wet season. The areas of s a l i n i t y / 
are found mainly i n zones of depression i n the pla i n s and can 
hay.e :a dual o r i g i n according^;© P r i n c i p i i i n . those sebkas 
formed i n depressions along the coast ;separated generally 
from the sea ,by a low cordon of cemented marine dunes* the 
s a l t comes from marine seepage or else' from continental 
s u p e r f i c i a l or subterranean water with the nearness of the 
sea impeding or helping the :fiow.; 
•In t h i s category are the sebkaa of Zuara and Tauorga. 
Thte- l a t t e r covers the greatest area, being lOGkm's long by, 
about , 3km's wide* ' I t i s separated from the sea by marl he-
dunes p a r t i a l l y cemented and defined t o the west by the 
a l l u v i a l cones at the mouths of the wadis which flow i n t o 
i t from the Gthibla. The water which occupies the basin 
comes from marine i n f i l t r a t i o n i n the n o r t h east but from an 
artes i a n spring i h the south west which i n the summer evapor-
ate to give s a l t formations. She Salt deposits are more 
potent i n the n o r t h west but t end to be leached out by winter 
r a i n i n the south east. This area i s a t or below sea l e v e l 
but a t Zuara general l e v e l i s 1 about 12m* s. 
Another r e s t r i c t e d area o f saline s o i l occurs near 
Tagiura and i s r e l a t e d t o the c a p i l l a r y movement during summer 
of a s a l t y s u p e r f i c i a l acquifer which leaves s a l t i n c r u s t a t i o n s 
on the surface. But the degree o f saltiness i s not comparable 
to t h a t of the sebkas. 
I n the i n t e r i o r of the Jefara areas of sal i n i t y correspond 
to depressions i n the Quaternary. Several small basins are 
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d i s t r i b u t e d i n the south west* The s a l t s are derived from 
washing out from surrounding s o l i d s t r a t a concentrated "by 
the presence a t depth of an impermeable layer so as to 
impede drainage and favour evaporation* Shis impermeable 
l a y e r i n many cases corresponds to the calcareous cr u s t . 
Calcareous1 crust 
Petrbgraphieaily the crust is ! a r i c h calcareous 
concretion of sesqui-oxides and quartzose grains of aeolian 
o r i g i n . (Dhe formation of t h i s crust takes place under a 
given c l i m a t i c regime • where r a i n f a l l i s no more than 20Gmm*s. 
Normally i t i s formed by the c a p i l l a r y movement towards the 
surface during summer of moisture containing calcium carbon-
ate i n s o l u t i o n which has percolated down during the rai n y 
winter period. This movement takes place especially i n the 
receptive Quaternary cover or i n the beds of wadis. I t can 
also be associated w i t h the drop i n the general water table 
during summer; The l e v e l a t which the crust forms varies 
w i t h the slope of the surface and the depth o f the Quaternary 
cover and also with the rate of c a p i l l a r y movement. Where-
however there i s persistent a r i d i t y and a strong c a p i l l a r y 
movement then the crust i s formed a t the surface as a f a i r l y 
t h i c k deposit. Such an area of continuous crust i s formed 
i n the western Jefara* Here mean r a i n f a l l i s less than 
200mm* s and there i s a strong surface movement of moisture 
towards the surface; Since humidity increases eastwards, 
the crust i s found about 
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I n the western Jefara. the crctst i s responsible f o r the 
uni f o r m i t y of the. t e r r a i n . 
Pr©-Jebel H i l l s 
These Triaesic, h i l l s , which r i s e from the general l e v e l 
of the .plain to heights of a t l e a s t 3GCm*Sj are aligned 
p a r a l l e l to the Jebel scarp. .They are found especially 
i n the area of Az i z i a . Morphologically they are testimony 
to the intensive erosion which stripped, the Jurassic and 
Cretaceous cover from the o r i g i n a l a n t i c l i n e and l a i d bare 
the Trias sics. 
Trough of .Beraet 
I n general the Jefara rises southwards but at. the f o o t , 
of the ce n t r a l and western Jebels an anomolous trough aligned 
east-west occurs. The existence of t h i s trough was f i r s t 
discovered by Bernet v J. This trough i s not a continuous 
feature but a series of troughs separated by d e t r i t a l cones 
and i s thought by Bernet and L i p p a r i n i to represent the o r i g i n -
a l d i r e c t i o n of consequent wadis f l o w i n g south west down the 
fla n k of the o r i g i n a l a n t i c l i n e t o southern Tunisia; a 
system, destroyed by the Miocene Ingression. 
A l l u v i a l cones 
Important i n d i c a t o r s of the evolution of the Jefara 
morphology are the accumulations a t the fo o t of the scarp which 
have ibeen traced i n depth as f a r north as Azi z i a from which i t 
i s i n f e r r e d t h a t they represent the gradual withdrawal of the 
scarpi Their existence i s p a r t l y responsible f o r the change 
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i n slope from the Jefara to the Jebel scarp* Marly- and 
argillaceous i n the n o r t h they graduate t o conglomerates i n 
the piedmont towards the south* They were formed i h the 
l a s t p l u v i a l phase of the Quaternary and have subsequently 
been ov e r l a i n by more recent f l u v i o - a e o l i a n aecumulations • 
They are c h a r a c t e r i s t i c also of the Mi suratino piedmont area. 
Erosion by Wadis 
HVadi erosion i n the Jefara and lowlands of Misuratino 
has scarcely affected the general u n i f o r m i t y of the Quaternary 
cover. I n the western Jefara a host of y o u t h f u l wadis 
descend from the-scarp i n i l l defined courses. These r a p i d l y 
i n f i l t r a t e i n t o the sandy cover and the trough zone. Further 
east however where the Jefara narrows i n a more humid zone 
many of the wadis reach the sea where they have often eroded 
r a v i n e - l i k e v a l l e y s i This feature i s repeated i n the n o r t h 
flowing wadis of the lowlands to the east of Horns. Esseht^ 
i a l l y i t i s a r e s u l t of negative eustatic movements causing 
the wadis to seek new base l e v e l s . 
importance of. r e l i e f forms. 
The v a r i e t y of r e l i e f forms have a human and ecological 
i n t e r e s t since not only do they contribute to the regional 
d i v e r s i t y i n climate but they have influenced the evolution 
and character of a g r i c u l t u r e i n T r i p o l i t a n i a . H i s t o r i c a l l y 
the a c c e s s i b i l i t y of the p l a i n s has played an important p a r t 
i n the d i r e c t i o n and movement of nomadic peoples. Oh the 
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other hand» the Jebel has acted as an area of refuge f o r 
/sedentary peoples and as a rese r v o i r of water. The mountains 
act also as a c l i m a t i c divide and especially i n the west have 
r e s t r i c t e d the a c t i v i t i e s of p a s t o r a l i s t s i 
The forces that produced the base give to the region i t s 
p a r t i c u l a r character i n which the main d i s t i n c t i o n s may be 
made i n t o s -
(1) Jefara . . 
(2) Lowlands of Misurata 
(3) She. Jebel 
(4) Rigid mass to the south and south west of the 
Tectonic axis (Kammada e l Hamra) 
(5) Synclinal slopes to the west, east and north east of 
the Tectonic axis * 
(-6) Sycline of the Ghibla. 
Erosion which has subsequently remodelled these tec t o n i c 
regions emphasising t h e i r differences, has acted according to 
period* I n the evolution of the drainage pattern three 
periods can be recognised:-
(1) Post Cretaceous. 
(2) Miocene i 
(3) Quaternary and recent. 
The primary i n t e r e s t i n the study of the wadis l i e s i n 
t h e i r d i f f e r i n g systems, and varying morphology between 
i n d i v i d u a l wadis and t h e i r sections. E c o l o g i c a l l y the 
wadi as an element of r e l i e f and as a humid zone i s a 
s i g n i f i c a n t f a c t o r i n land use* Although the u t i l i t y o f 
these wadis, which flow only i n t e r m i t t e n t l y during the wet 
season, varies according t o p r o f i l e and size of catchment 
area, they contain c e r t a i n common features of importance to 
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a g r l c ^ t u r e ; * -
(1) Generally contain some of the better s o i l areas -
Alluvium sand. 
(2) Areas'of ground water a v a i l a b i l i t y during the dry 
summer. 
(3) Favourable c l i m a t i c e n t i t i e s . 
(4) Often contain large f l a t basins* 
(5) Sporadic surface flow can be u t i l i s e d f o r i r r i g a t i o n . 
H g . (5) incorporates the hydrographic r e t i c u l e of the 
region w i t h the main watershed running east n o r t h east -
west south west p a r a l l e l t o the scarp along the highest 
surfaces of the Jebel. I t separates a r e l a t i v e l y , dense 
system o f wadis flowing i n a n o r t h e r l y d i r e c t i o n t o base 
le v e l s i n the Jefara and a t sea l e v e l from a more, dispersed 
tenuous system f l o w i n g southwards to gently sloping more 
d i s t a n t base l e v e l s i n the Ghibla syncline. I n contrast 
to the simple pattern of wadis i n the west where both north, 
and south thalwegs discharge i n t o the sands and sebkas of 
the ffefara and the Ghibla the system shows increasing complex-
i t y eastwards w i t h confused and abrupt changes i n d i r e c t i o n . , 
This; i s a f u n c t i o n not only of increased humidity but also of 
the greater influence of tectonic phenomena. I n order to 
i l l u s t r a t e t h i s d i v e r s i t y i t w i l l be necessary to examine 
b r i e f l y the evolutionary processes which have determined t h i s 
d i s t i n c t i o n . 
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de s c r i p t i o n can be made). 
Evolution* 
There i s no established chronology of pre-Quatemary 
erosion other than that of Butzeirs. Desio '"'saw 
successive periods o f humidity i n the Eocene associated 
w i t h the extension of arms of the S i r t i c embayment i n land 
south of the Jebel; The r e t r e a t of the Gulf during Oligocene 
brought continental conditions but Miocene transgression 
resulted i n a p a r t i a l reversal to more humid conditions. A 
consequent drainage pattern seems to have been established on 
the o r i g i n a l surfaces whose d i r e c t i o n and emanation was 
determined by the f a u l t i n g north-west south-east, by the 
zone of orographic culmination and volcanic masses. Thus 
consequent wadi systems operated to the n o r t h and south of 
the tectonic a x i s . However a f t e r the formation of the Jebel 
and i t s subsequent r e t r e a t the northern system was destroyed, 
and the o r i g i n a l surfaces of the a n t i c l i n e are only preserved 
to the south and south-east of the Jebel by the r e s i s t a n t 
Garian limestone. Consequents of these slopes include the 
wadis from the Zuzam i n the west round t o the wadis feeding 
the Lebda and the Taraglat. The f o s s i l trough of Bernet 
v i s i b l e i n p r o f i l e and orientated i n an east-north-east -
west-south-west d i r e c t i o n a t the fo o t of the Jebel i n the 
west presumably marks the o r i g i n a l v a l l e y of a consequent 
flowing down the a t r a t i g r a p h i c dip of the a n t i c l i n e towards 
the south-west which has been destroyed by the creation of 
the scarp and Miocene transgressions. The normal southern 
-57-
consequents have only been alt e r e d by Quaternary i n f i l l i n g . 
A f t e r the formation of the scarp, consequent upon east-
west f a u l t i n g , the creation of new base l e v e l s i n the Jefara 
resulted i n a period of intense f l u v i a l erosion. Actual out-
crop and surface determined the course of the new north flow-
ing *subsequents T, which hollowed out v a l l e y s s t a r t i n g from 
small run o f f g u l l i e s on the edge of the scarp* By processes 
of normal regressive erosion f a c i l i t a t e d by the clay and marl 
composition of the Albian Wealden and lower Cretaceous, the 
upper basins were extended to t h e i r present dimensions w i t h 
the formation downstream of a vast piedmont p l a i n . I n the 
Jebel, the v a l l e y s are formed by small basins, arranged i n 
t i e r s i i n which the p r o f i l e i s c o n t r o l l e d by the l i t h o l o g i c a l 
d i v e r s i t y of the underlying formations: As the bed i s 
hollowed out the s i l l i s weathered, and l a t e r a l terraces are 
vigorously attacked by run o f f . I n t h i s way the wadis, 
engendered by the creation of a new base l e v e l , were able 
to eat back and capture the headwaters of the more gently 
flowing southern thalwegs f o r which phenomena there i s abund-
ant evidence i n the eastern Jebel i n the sharp deviation of 
many of the wadis. Subsequent f l u v i a l erosion dominated by 
the process of continual capture i s manifest i n a l l the wadis. 
The creation of the Jebel f r o n t , i n l a t e T e r t i a r y , 
destroyed the old consequent p a t t e r n . ^Bast-west d i s l o c a t i o n 
and north-west - south-east f a u l t i n g i n a d d i t i o n to the 
modifications caused by the subsequent r e t r e a t of the scarp 
and "by the transformation of the sub-Jebeliian regime both 
consequent and subsequent contributed t o t h i s * 
A l l w r i t e r s believe t h a t t e r t i a r y u p l i f t sponsoring the 
flow of wadis draining Sciogran and f r a c t u r e was complete by 
the Pleistocene w i t h , however, traces o f posthumous movements 
i n the area of Misuratiho. I n the Jebel the high r a i n f a l l of 
the e a r l y Pleistocene led to the establishment of the main 
systems and t h e i r c h a r a c t e r i s t i c s of eapture and m u l t i l i n e a r 
development e i t h e r along the e a r l i e r p a t t e r n or through the 
development i n r e l a t i o n t o the l a t e T e r t i a r y earth movements. 
Belonging to the category of wadis of l a t e s t imposition 
are:-
i«. Wadis f l o w i n g and furrowing the Jefara - e s t a b l i s h e d on 
Pleistocene and Hblocene cover * Blegenin. 
i i . B r i e f t o r r e n t s which cut i n t o the coastal slope and 
Pleistocene outcrop a t the sea. 
i i i . Torrents of Jebel I n c i s i n g the scarp - Western Jebel* 
i v . B r i e f autonomous wadis established on the Efeogene 
formations Miocene and Pliocene. 
The basic p a t t e r n of the wadis i s therefore e s s e n t i a l l y 
guided by t e c t o n i c s , i . e . n o r t h across the scarp t o the Jefara 
but i n the Hsellata i n response to the slope of the a n t i c l i n e ; 
south t o s y n c l i n a l d i t c h o f the Ghibla; south-west to s y n c l i n a l 
slope, and south-east to dip slope of Amamra and Z l i t e n . 
This basic pattern has been a l t e r e d by f a u l t i n g and 
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deposition of aeolian loess during the Pleistocene. 
Faulting - Often large sections of the wadis ere guided by 
f a u l t i n g p a r t i c u l a r l y by north-west * south-east, eg. W, Gan, 
Gsea and Turgut. 
Aeolian loess - a f f e c t s only small sections i n the Jebel but 
i s responsible i n many parts of the Jefara and Ghibla for. the 
trunc a t i o n and i n f i l t r a t i o n of the wadis. 
The modelling of the o r i g i n a l surfaces by erosion and 
r i v e r capture together w i t h the e f f e c t s of aeolian deposition 
and f a u l t i n g means that although the above d i r e c t i o n s are 
c l e a r l y seen they are often found i n combination i n many of 
the wadi systems. 
The influence of these features w h i l s t governing the 
d i r e c t i o n of the wadis i s also manifest i n the shape, slopes 
and nature of the wadi f l o o r . 
i t i s possible to c l a s s i f y the wadis on the basis of 
c e r t a i n common c h a r a c t e r i s t i c s obtaining i n t h e i r p r o f i l e s 
and d i r e c t i o n of flow, even though there are marked differences 
i n d i r e c t i o n and i n d i v i d u a l morphology as a r e s u l t of tectonic 
and erosional evolution (Figs. 6a L* 6te) 
1. Synclinal slope. 
2. Northern slope consequents. 
3. Scarp consequents. 
1. Included i n t h i s section are a l l wadis flowing from the 
main watershed down the several dip slopes of the a n t i c l i n e 
and the corresponding slopes of the Ghibla syncline. Owing 
to the lack of adequate topographical maps detailed study 
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of ^  these wadis i n t h e i r e n t i r e t y i s impossible.-.. However, a 
few remarks may be made concerning the upper sections* The 
s i g n i f i c a n t f a c t o r s are the sharp break i n slope i n the .upper 
section related t o the normal regressive erosion and to the 
f a c t t h a t t h i s t r a c t i s incised i n the aeolian loess w h i l s t 
lower sections are encased in' Garian limestone. The upper 
sections are narrow but w e l l incised w i t h a t r i b u t a r y complex 
g i v i n g r i s e to rounded undulating r e l i e f . Lower down*', the 
wadis are w e l l incised but between steep sloped banks the : 
v a l l e y s are broad and generally covered w i t h gravels and-
pebbles i n which the wadi course i s marked by minor i n c i s i o n s . 
These southern wadis w i t h t h e i r heads i n the humid north 
receive considerable flow of water i n the winter months but 
owing to the permeable nature of the beds and the i r r e g u l a r i t y 
of r a i n f a l l usueh of t h i s flow i s subsurface. The t r i b u t a r i e s 
of the Tareglat run south-east then deviate to the n6rth<*east 
i n response to the southern slopes and eastern slopes from the 
a n t i c l i n e • 
Between the Tmasla and the Soffegin a s i m i l a r but more 
extensive deviation i s seen. The size of these wadis i n 
r e l a t i o n t c the present f i n e grained sand wadi beds and the 
occurrence i n f o s s i l terraces of the Soffegin and Merdum of 
coarse gravels and boulders suggests t h a t they were i n i t i a t e d 
i n a past p l u v i a l period. This i s also borne out by the 
gradients of these wadis near t h e i r mouths which appears w e l l 
below the present sea l e v e l at Tauorga. 
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—The coui?se of the Soffegin i l l u s t r a t e s w e l l the influence 
of tectonic and s t r u c t u r a l phenomena; From i t s head ,in the 
Jebel the wadis runs i n a normal consequent course down the 
dip slope of the a n t i c l i n e to Mizda a f t e r which i n response 
to the synoline of the Ghibla and the proximity of the.Hammada 
i t follows a meandering east west track.. Then i t describes 
three arcs before discharging i n the Sebka of Tauorga. The 
f i r s t i s .em accessory arc of the Jebel axis corresponding t o 
the^ p e r i c l i n e , w h i l s t the second i s the r e s u l t of the p e r i c l i n e 
entering a phase of depression which aligns the thalweg south-
west; -.north-east.,- The l a s t arc i s consequent to the Jebel' 
slope. 
2 ; northern slope consequents. 
These wadis are only found i n the zone of tectonic 
culmination and to the east? they include those wadis from 
the Gan to the wadi Turgut. The form and d i r e c t i o n of many 
of these wadis has been modified by f a u l t i n g l i t h o l o g i c a l 
v a r i a t i o n s and complicated., p a r t i c u l a r l y near Garian* by 
v u l c a n i c i t y . Normally t h e i r d i r e c t i o n corresponds to the-
slope of the ancient s t r u c t u r a l surface, i . e . n o r t h and n o r t h -
east. They co n s t i t u t e the longest flowing wadis i n the Jebel 
proper. I n the east the upper basins of the no r t h flowing 
wadis. Ramie, Msabaa and Sarai are wide and wel l developed, 
f a l l i n g steeply from the Garian limestone which marks the 
watershed. They l i e at about 3-4C0a's. Downstream, where 
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they i n c i s e the less r e s i s t a n t Jefren marl and Ain Tobi 
limestone, the beds are deeply incised with-, however-, wide 
channels and w e l l developed Quaternary terraces* Towards 
the scarp they are more deeply incised* Sharp deviations i n 
the course of the Msabaa and Turgut are a r e s u l t of the large 
blaclatase which may be traced along the whole of the Gsea 
wad! to the Msabaa where i t s passage i s marked by a sudden 
t u r n northwards of both wadis* I t i s a wide, low surface 
l y i n g a t about i2-3GOm,B. 
The evolution of the erosive processes i n the T e r t i a r y 
has notably al t e r e d and degraded the old wadi system-* The 
r e l a t i v e youthfulness of the actual r e l i e f i s due to the Post-
Miocene u p l i f t and the deep erosion i n the Quaternary. A f t e r 
the l a s t p l u v i a l phase the e f f e c t s of aeolian deposition were 
dominant and resulted i n the blocking and l i m i t a t i o n of t h a l -
wegs', the l a t e r a l movement of courses and occlusion of areas 
of capture. 
Bather d i f f e r e n t are the v a l l e y s belonging to the zone of 
tectbriie culmination i n the v i c i n i t y of Garian which run i n 
correspondence to the area of eruptives, sedimentary s t r a t a , 
and phonolite i n t r u s i v e s between Garian and Tarhuria* I n 
correspondence to the a n t i c l i n e d i r e c t i o n of the sedimentaries 
e x i s t s a vast zone of basalt effusives which p a r t l y cover the 
Cenomanian-Turonian, and numerous i n t r u s i v e masses, covered 
by the sediment areas, but exposed by erosion. 
The valleys of the effu s i v e zone often pass i n t o the 
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surrounding zone of Garian limestone and G. Tigrinna 
formations and owe t h e i r form and d i r e c t i o n to the slope 
north of the old s t r u c t u r a l surface of the basalt but also 
to the s t r u c t u r a l composition. Although the beds are more 
or less r e s i s t a n t j a l t e r n a t i n g beds of t h i c k basalts w i t h 
t u f f s crossed v e r t i c a l l y and obliquely by f a u l t s and veins 
cause the generally north flowing wadis t o e x h i b i t brusque 
changes and meanders. The wadis are more deeply incised i n 
the less r e s i s t a n t Gaer Tigrinna formations. 
The wadis passing i n t o the sedimentaries and r i s i n g from 
the same formation have been deepened as f a r as the i n t r u s i v e s 
t 
and thus show changes i n course as a r e s u l t of l a t e r a l devia-
t i o n which i s caused by the outcrop of the i n t r u s i v e s and by 
the running of the t r i b u t a r y wadis along the sedimentary beds; 
these dip from the i n t r u s i v e s . Thus, the combination of 
north consequents i n the Gan and the t r i b u t a r i e s c o n t r o l l e d 
by i n t r u s i v e masses which r i s e near the scarp and flow south-
east - Guassem - has produced a form of cr a t e r i n the s o f t e r 
Jefren Marls and Ain Tobi limestones; i t i s known as the p l a i n 
of Guassem. Although the main wadi beds are deeply incised 
i n t o the Quaternary deposits the v a l l e y sides are gently 
sloping. To the east of the eruptive zone are wadis forming 
the t r i b u t a r i e s of the Megenin and these are modified p a r t i c -
u l a r l y by the north-west - south-east f a u l t i n g which forms a 
trough area near the scarp. 
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Only a few of the wad i s have large catchment areas on the 
Jebel. Their courses traverse the Pleistocene and Holocene 
cover of the Jefara into which they are often deeply incised 
as a result of Quaternary 
3». Scarp Consequents. 
Distinct from the wadis of ancient imposition crossing 
the scarp which are aligned by tectonics and have a long deep 
profile, are- those wadis which r i s e from the top of the scarp 
often from springs and which f a l l in brief torrents to the 
piedmont zone,in narrow furrows. Here their courses are 
indeterminate. They are more commonly a feature of the scarp 
area west of Jefren than the lower more mature wadi regime i n 
the eastern parts of the Jebel. To their attack of the soft 
clays and marls overlain by resistant limestones and sandstones 
owes the continual regression of the scarp. 
The wadis established on the Miocene (eg. Ghabbaza) run 
in brief courses down the slope north east to the sea. They 
have small basins at the head, but give way.to a narrow tract 
then become gorge l i k e i n lowest tr a c t . These wadis display 
small Quaternary terraces. 
Within the whole wadi system certain types of common 
morphological characteristics may be recognised. These 
correspond to the tectonic and structural features that are 
indicative of direction. 
i . Upper basins of north flowing wadis. 
i i . Middle basins. i i i . Scarp zone basins. i v . Faulted basins. v. Upper parts of southern and eastern thalwegs. 
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v i . lower Dahar wadis. 
v i i . Wadis in the plain tracts of Jefara and Misuratino. 
i . The Upper Basins. 
The Upper Basins of the north flowing wadis are generally-
well incised to depths of 200m's i n the west. Courses are 
for the most part straight with a series of Quaternary 
terraces and narrow wadi beds with rock face development« 
At the sources there i s often an amphitheatre development 
resulting from run off on a l l the slopes. (Plate XV). Narrow 
gullies are found above the basin to considerable depths i n 
the Quaternary cover, 
i i . Middle Basins. 
The Middle Basins are more a feature of the wadis in 
central and eastern Jebel where they have been influenced, i n 
the past, by extensive wadi capture, faulting, and especially 
Pleistocene deposition. The basins are often of great extent, 
being almost completely covered with Pleistocene loess above 
which the low denuded Cretaceous emerges to form small broken 
ridges along the main interfluves or where f l u v i a l action has 
stripped the wind blown sand. The wadis meander through the 
basins with wide courses incised to depths of 5-10 metres on 
the Pleistocene loess or calcareous crust. The wadis have 
only in a few places excavated to the Cretaceous basement* 
There are frequent examples of truncated valleys and i n some 
places i t i s possible to observe the phenomenum of occlusion 
where accumulations of aeolian deposits have caused the wadi 
to a l t e r course. These basins are characterised by an aspect 
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of low rounded r e l i e f * broken by the denuded slopes of minor 
interfluves with deeply encased wadi beds* which are exit into 
the Pleistocene loess. She main interbasin interfluve 
are characterised by their denuded garrieOfel. covered slopes, 
which are generally gentle* However important breaks .in 
slope result from lithological variation i n ididerlying: 
formations* 
iii« Scarp Zone Basins* 
These include the lower Jebel sections of the main Jebel 
wadis which are- characterised by deep incision i n the P l e i s t -
ocene as well as the Cretaceous* There i s often extensive 
development of terraces i n the l a t t e r * lying between the wadi 
channel and the slope foot. She course tends to follow the 
anticline slope but i n these sections the effects of faulting, 
particularly^ east of scarp at Garian, are pronounced* The 
main wadi channels are wide* meandering i n the Pleistocene i n 
narrow valleys. , The minor wadis are deeply encased being 
extended run off gullies with l i t t l e l a t e r a l terracing and 
with considerable rock face development* 
iv* Faulted Basins - Wadi Gsea, Wadi Turgut Megenin* 
Effects of faulting may be seen i n the narrow and heavily 
incised valleys with markedly straight courses* These are 
common i n Northern Msellata (Y^adi Turgut) * 
v. Upper Parts of Southern and Eastern Thalwegs-
The more gentle slope to a distant base l e v e l means that 
the morphological characteristics of the southern thalwegs are 
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""distinct from those flowing northwards. The upper courses 
• generally originate i n the Quaternary i n which run off channels 
: and gullies are deeply incised. However i n these upper 
: courses incision i s often prevented from reaching the 
Cretaceous "base by the calcareous crust development. Lateral 
erosion i s of greater importance and the whole area i s one of 
rounded r e l i e f . She larger valleys are of great l a t e r a l 
extent with an even slope and gently rounded unterfluves -
Wadi "beds often 10 metres wide feeing covered by sand* gravel 
and angular rock fragments * 
v i * Lower Basins. 
As r a i n f a l l sharply decreases southwards the wadie are 
Characterised by broad massive valleys encased between mesa-
l i k e formations of aeolian covered Garian limestone* 
v i i . Jefara & Misuratino Wadis 
The almost total lack of wadis crossing the lowlands of 
Misuratino between the Sebka of Tauorga and the Casm, 
contrasts with the frequency of Wadis traversing the Jef ara 
east of Azizia. These wadis - Megenin Hamla Turgut - exhibit 
mature profiles and are incised into the Quaternary cover i n 
narrow valleys» Nearer the sea however these wadis are gorge 
l i k e and cut through the Miocene and ancient a l l u v i a l fane. 
Slope 
In general 9 slope development i s controlled by the action 
of wadis working towards the two base levels i n the Jefara and 
Ghibla with the degradation of the Jebel and the gradual 
-58-
augmentation by deposition of the plains. This action i s 
particularly pronounced i n the northern edge of the Jebel . 
where, the greater humidity, and the: rapid descent: of the wadis 
from the scarp and the high level surfaces determines a strong 
v e r t i c a l erosion on the l e s s resistant "beds exposed beneath the 
Garian limestone. This process i s r e l a t i v e l y mature i n the 
Jebel to the east of Wadi Zaret and especially i n Msellata, 
By contrast the wadis of l a t e r imposition located i n the more 
arid west without the same regressive powers of erosion only 
incise the Jebel a comparatively short distance from the scarp. 
On the other hand the f a l l to the Ghibla of the south 
flowing wadis i s gradual and the capture of their heads by the 
north flowing wadis has inevitably reduced their powers of 
v e r t i c a l erosion. Thus the absolute and continuous dissection 
of the southern slopes i s l e s s intense than that of the Jebel 
front. 
South of the scarp, occurs the most rugged terrain i n the 
Jebel. Wadi incision is.profound with narrow almost I shaped 
valleys. The plateau dissected by the wadis consists of 
twisting narrow ridges which are swollen towards the front to 
form peninsular spurs. I n the more humid zones of Cussabat 
and Sciogran the advanced f l u v i a l erosion has given r i s e to-
more rounded interfluves with gentler slopes and wider 7 shaped 
wadis channels. 
The whole of the northern edge ofthe Jebel i s an area of 
broken. terrain-- and s o i l erosion i s advanced especially i n the 
denuded areas where run off i s high and leads to gullying. 
This process i s augmented by the agricultural practises of 
close grazing pulling of Esparto grass and the cutting of 
numerous'enannels to feed trees and cisterns. 
The u t i l i t y of these wadis and their sections as regards 
a c c e s s i b i l i t y , water supply and s o i l f e r t i l i t y varies consider-
ably. •'. 
The Upper Basins, for example Gasr D6ga,i have the advant-
age of being located i n the humid northern edge of ine" Jebel. 
In addition they are easily accessible from main concordant 
routes along the back of the Jebel. The areas are small but 
water i s assured from shallow wells. In order to be success* 
f u l l y cultivated terracing and conservation techniques would 
be necessary. 
The middle basins appear eminently suitable for sedentary 
agriculture because they are situated i n areas where the 
amplitude of r e l i e f i s great. 
There i s considerable scope for agricultural development 
i n the scarp zone basins provided that run off water from the 
Jebel can be controlled and u t i l i s e d e f f i c i e n t l y . Otherwise 
the large f l a t or gently undulating areas covered with deep 
Quaternary deposits form attractive s i t e s for cultivation and 
settlement. 
Some of the largest areas of f l a t land i n the Jebel are 
found i n the faulted basins. They are well sheltered by steep 
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walis and s o i l s are deep "but settlement depends on a f l u c t -
uating water supply found i n shallow wells i n the wadi beds. 
Areas of the 3>ahar most susceptible to cultivation are 
the upper parts of the southern and eastern thalwegs which 
are surrounded by denuded interfluves * They form regions of -
humidity and deep s o i l s . 
The lower basins of these wadis are broad but their 
agricultural value i s limited by the a r i d i t y and low r a i n f a l l 
of adjacent areas. 
The wadis of the northern plains contain f e r t i l e a l l u v i a l 
s o i l s but their use depends on the means employed to control 
their flash floods and to disperse the water either by drain* 
ing i n the lower reaches or by spreading i n the Piedmont zone; 
The area of f l a t land l i e s i n restricted zones to the 
south of the Jebel front but i s discontinuous. Being incised 
by wadis the slope from the main level surfaces i s generally 
steep more especially i n the area surrounding Garian. The 
large accessible f l a t wadi bottoms therefore assume greater 
importance* I n the proper u t i l i s a t i o n of these northern 
slopes l i e s the solution to the continuous degradation of s o i l 
resources.. 
The elements that determine slope are primarily the wadis 
and mountain forms which are dependent on the structure and 
stage of erosion. 
I n the light of the preceding discussion i t i s possible 
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to identify, several pl^siographic regions, These are defined 
•as:-: 
( I ) Jefara , 
, . The Jefara represents a plain of erosion and subsequent 
i n f i l l i n g * I t i s defined by the sea to the north and by the 
jebel Scarp. .in the south. The plain i s r e l a t i v e l y uniform 
and l i t t l e dissected by wadis. There are three significant 
divisions:^ • 
(1) A narrow coastal plain no more than 50 metres in height 
and backed by a cordon of marine and .continental dunes* 
( i i ) The Undulating Jefara constitutes an area of continental 
duneB* Proceeding from the1 coastal belt the southern bound-
ary i s defined by the approximate line of the .furthest Miqcene 
ingression running Bast, Forth East ^ West South West*, through 
Azizia. 
( i i i ) /Hhe Plain: Jefara was ,formerly the sub plain of the Jebel* 
In this .region the; calcareous crust i s .predominant and p a r t i a l l y 
accounts for the nearly unbroken lev e l surface* I t merges 
gradually into the Piedmont Plain of the Jebel. The Pre-
Jebel Hills, stand out above, the general l e v e l . ,(£.la£e..XVI>« 
I I . Misura.tino Lowlands. 
This area;resembles the Jefara as regards the general 
uniformity of r e l i e f but i t i s .much smaller* Unlike the 
Jefara the Jebel forms the hinterland only i n the east to the 
south of Horns.: Elsewhere 
dissected h i l l land which allows maximum penetration of south-
ern climatic influences. However, the dunes, calcareous crust 
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ahd sebkas are features common to both plain areas. 
I I I - . Jebel 
•Within the Jebel there are five d i s t i n c t morphological 
zone's;'-' 
( i ) Piedmont Zone . 
This zone i s regarded as an extension of wadi conditions 
i n the scarp zone. The slope i s roughly 1*5% i n t h i s area 
and i t 1 has been colonised by the indigenous j e b e l tribes. 
( i i ) Scarp Zone* 
The scarp zone i s composed of steep slopes and deeply 
incised wadi channels of the Jebel front as well as the area 
immediately to the south.' Settlement -in t h i s extremely 
rugged zone i s confined to the larger spurs and Quaternary 
terraces* 
( i i i ) Inner Basins• 
With a thick cover of Quaternary loess and more undulat-
ing r e l i e f these areas are some of the most f e r t i l e i n the 
Jebel but as yet they have only been p a r t i a l l y u t i l i s e d since 
they formed i n the past traditional grazing grounds for nomad 
herdsi 
Civ) Plateaux. 
The plateau surfaces of the Jebel are compoaal of gentle 
slopes and stretches of f l a t or undulating terrain. They are 
covered with aeolian sands. Wadi incision i s low since t h i s 
zone l i e s on a dip slope. I t i s defined roughly by the 200mm 
isohyet* 
( v ) ; .Dahars 
The greater aridity combined with the thin and mainly 
discontinuous cover of aeolian sand have led to the formation 
of large p f l a t mesa-like plateaux broken by the wide and deep 
wadi depressions* Whilst the interfluve areas are largely 
devoid of s o i l the wadis form regions of f e r t i l i t y and humidity 
As well as these divisions of the Jebel there aire three 
larger l a t e r a l divisions3-
(1) Western Jebel 
The Western Jebel extends from the Tunisian border to the 
Wadi Zaret. The region l i e s on the dip slope to the south 
west of the zone of tectonic culmination. Horizontally bedded 
strata has been l i t t l e altered by Uorth West * South East 
faulting. The simple hydrographic pattern of north and south 
flowing wadis has. given the mountains a tabular aspect. 
(2) Central Jebel 
Eastwards the Central Jebel i s defined by the incision 
of the W^adi Gherraia. This region coincides with the area of 
orographic culmination and the zone of eruption.. 
(5) Eastern Jebel 
The Eastern Jebel" i s distinguished from the other -itwo^  
regions by the following features 
(a) Alignment - i t l i e s to the north east of the main tectonic 
axis. 
(b) Composition - The Turonian and Jurassic beds are hardly 
represented in this region* 
-74-
(c) Surfaces are much lower* 
(d) Pluvial erosion i s more advanced* 
•Prom the point of view of land settlement and cultivation 
the.Jefara plain ;represents the most important physiographic 
unit: i n Northern Tripolitania... Topographically the plain 
allows freedom of movement and access to maritime climatic 
conditions-. The largest acquifers with the best quality 
waters are located in this region* I t i s also the1 natural 
focus for the Jebel and interior plateaux. Settlement i s 
more d i f f i c u l t i n the Jebel where topagiraphie units are smaller 
the amplitude of r e l i e f greater, and where water supplies are 
inferior to those of the Jefara or. east coastal plain* 
Although the Jebel scarp appears to divide shazrply the 
uplands from the plains the wadis tend to unite the different 
physical units* , I f they are to be f o l l y , u t i l i s e d i t i s 
essential that the, problems of s o i l and water conservation 
be considered throughout the entire watershed areas* This 
means the prevention of run off i n the catchment areas of the 
Jebel so that the danger of flooding and destruction. can be 
reduced on the plains* 
CHAPTER. I l l 
,Soi Is 
Up comprehensive empirical study of the principal s o i l s 
of Tripolitania appears to have been, published-and- a s o i l map 
s t i l l awaits compilation* The greater part of the I t a l i a n 
results of s o i l and groundwater investigation which appeared, 
between 1912 and 1942 remain unpublished i n I t a l y . 
Fortunately the s u i t a b i l i t y of s o i l s for the olive, i n 
terms of yields,, has been investigated i n other Mediterranean 
countries* i n particular Tunisia and I t a l y . 
Derivation. 
Since Northern Tripolitania l i e s with an arid and semi-
arid climatic zone the soils of Northern Tripolitania have 
been derived primarily from the physical and to a lesser 
extent chemical weathering of parent material arising from 
two sources J the Mesozoic formations of the Jebel and the 
aeolian deposits from the desert regions south of the Dahar. 
The s o i l types belong to two distinct regions. In 
contrast to the Jefara and Misuratino lowlands where the 
soi l s have been derived mainly from the a l l u v i a l erosion of 
the Jebel and marine sedimentation the s o i l s of the Jebel are 
not independent from the underlying Cretaceous strata (lime-
stones, marls sandstones and shales). 
SOIL TYPES. 
(1) Coastal Belt. 
Brown. Pedocalie Reftosols. 
There i s no clear distinction between s o i l of coastal 
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belt and succeeding Steppe areas except that induced by greater 
humidity and more continuous 'cultivation. 
A great proportion of the so i l s of the coastal belt, 
including most of those under cultivatibn> f a l l within t h i s 
c a t e g o r y ^ O n the whole these soils are deep-, but i n the 
Misurata area they become increasingly : shallow and more compact 
They are loose* f r i a b l e and peraieable. They are immature 
soi l s and show l i t t l e or no profile development;•• Typically 1 
they have a PH greater than 8 and contcin free calcium 
carbonate both as fragments and small nodules. Usually 
they do not contain stone or gravely and. are largely confined 
to sandy areas* Unless the surface i s protected by vegetation 
these s o i l s are susceptible to wind erosion; the effects of 
wind' are evident'everywhere and exemplified bgr ripple markings 
on s o i l surface of olive and almond groves in th i s region 
(Plate XVlD. Although'with sound irrigation techniques,- the 
av a i l a b i l i t y of plant nutrients soon becomes limiting*, i n 
general, moisture i s the controlling factor for crop production 
In order to study this s o i l type i n more detail a s o i l 
p i t was dug within the precincts of the experimental agricult-
ural station of Sidi Me'sri, situated a few kilometres to the 
east of Tripoli City* 
Profile I (Deep ploughed land i n close proximity to the Wadi 
Megenin.) 
Here the surface was covered by large clods to a depth of 
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2 feet* . ..The surface horiaon appeared, to be a. result of an 
overflow, from the neighbouring Wadi Megenin. In years of 
high,flooding the area affected may be considerably increased. 
The a l l u v i a l deposits accumulating on the surface can be 
considerable. 
A ,1. 0*55 cms . 
The surface s o i l was grey: buff i n colour in :contrast to the orange brown of the succeeding horizon. The s o i l was dry, friable and free draining and clods were found, to break down to single grains with l i t t l e pressure. Grey buff fragments of indurated clays about 2 cms. i n diameter, together with occasional fragments of calcium carbonate* were observed throughout this horizon* The horizon was sharp and even somewhat compacted towards the base* Hootlets were seen to fee present throughout. 
•Bi l v . 55-105 cms . 
Orange brown fine sandy s o i l , mostly single grain structure*, with a few small fragments of calcium carbonate. No roots were found to be present. 
B 2. 105 cmsi. to depth 
Light, brown coloured sand with numerous particles of calcium carbonate. 
The physical and chemical analysis of this s o i l (Sample 1, 
Table 33.1) reveals that:-
(a) The sample i s c l a s s i f i e d as sand or loamy sand reflecting 
i t s aeolian origin. The content of organic matter was low 
and t h i s was associated with low carbon and nitrogen percent-
ages. 
(b) A notable feature i s the low total of exchange capacity 
although this could be expected for extremely sandy s o i l s low 
i n organic status. The distribution of exchangeable cations 
-78-
'emphasises the high sodium percentage. She level of available 
phosphate i s low and the absolute amount of exchangeable 
potassium i s also low. Water holding capacities are i n e v i t -
ably low but a compensating factor i s the good depth, and 
uniform texture. The extremely light texture makes them 
highly susceptible to wind erosion. 
2. Shifting, and Fixed Dunes 
The extensive areas of sand occurring parts of the coast, 
interior steppe and Jebel has been noted and mapped- (p. 
(Fig. 5)- These form Aaonal soilsof the genetic c l a s s i f i c a t i o n . 
Two -types of sand are present* marine and continental and 
different combinations of these give r i s e to a variety of 
intermediate s o i l s . 
The distribution of the Marine sands i s limited to the 
coastal belt. Robb • estimates that moving and barren dunes 
cover an area of approximately 115,GOO hectares i n Northern 
Tripolitaniai These sands are known to have engulfed the 
ancient Roman city of Sabratha xvhich i s situated about 15 
kilometres to the ws3t of Zavia* The dunes here are associated 
with a westward spi t and lagoon type shoreline. As a result 
of the presence of fragments of sea shells, molluscs, and 
foraminifera the colour of the marine sands i s a grey white 
though sometimes with black and orange par t i c l e s . They 
contain much more carbonate than the continental dunes. The 
particle size can vary and although there i s an appreciable 
-79-
proportion of coarse: sand most of thergrains are l e s s than. 
0',2mm's in: diameter. Gomel gives' a complete ehemical 
analysis of the marine sands close to Horns*- • 
Esten in the coastal belt aeolian sands, of continental 
origin are of greater importance than the marine sands- as 
parent materiald Usually the former are very fine grained* 
the 'majority of particles being less than 0.2mm1s in diameter. 
Hhit colour: cf the aeolian sands shades from red to brown ••>' 
depending, on the degree of hydration ol iron compounds. The 
content of organic matter i s low* 
Associated with the dominant quartz fraction are various 
minerals and felspars together with a l i t t l e carbonate *! but 
mica i s usually absent* Profile development i s v i r t u a l l y 
non-existent and the s o i l formed i s immature, homogeneous and un-
consolidated* 
. The clay fraction i s i i i the order of 6$' and there i s 
consequently.little cohesion or adhesive properties! the 
sands are therefore unstable and constantly moved by winds 
and readily eroded by water; • 
Sand dune encroachment on cultivable s o i l s has long been 
a problem i n Libya* S i r J * H u s s e l l ^ 1 ^ as a result of his 
v i s i t i n 1939j drew attention to the method adopted by the 
I t a l i a n s of planting enclosures. These were about 2 metres 
apart and were made by driving stems of dead speargrass 
(Imperata cylindrical into the. s o i l , and then planting.a young 
sapling i n this centre. This highly effective though costly 
method has been developed successfully by the Forestry . 
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Department. With the technique of 'dissing* shifting dunes 
may be fixed and made to produce Acacia* Eucalyptus and 
Pine, though i n sparse stand* There i s sufficient internal 
water available i n the sand dunes to support this degree of 
rank vegetation* 
Most continental dunes exhibit varying degress of 
ca l c i f i c a t i o n i n their lower horizons and when the water 
table remains constant, over a long ps riod, these sands may 
become highly cemented by the calcium carbonate or sulphate 
present, into an almost solid formation. Such a formation, 
known as Tin, was observed by the author and quoted by 
PrSncipig near the I s r a e l cemetary i n Trip o l i * 
Solonchaka, 
Forming a distinctive category are the saline s o i l s 
belonging to the Halomorphic sub-order of the world c l a s s i f i c a -
tion. (Table I I I , Sample 2). These are well developed along 
the coast hit occur also i n the Jefara and southern parts of 
the Dahar. (Fig 5 ) • Already we have discussed, the three 
main reasons for their occurrence.(p.. ). 
In general the Holomorphic s o i l s are of l i t t l e s i g n i f i c -
ance to agriculture unless they can be drained and the s a l t 
concentration lowered* However, when the s a l t content of 
the Sebkas i s not excessive, as for example at TagMra, some 
s a l t tolerant grasses w i l l flourish and can be useful for 
grazing purposes• But where the s a l t content increases 
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Halophile vegetation w i l l develop and this i s of l i t t l e use. 
Soils of the Interior Plain 
A variety of s o i l types .occur i n this .steppe zone of 
the Jefara and Misuratino with no sharp l i n e of demarcation 
from those of the coastal belt. Thus sand dunes similar to 
those described can he found especially i n the northern part 
of the Jefara. In the same way -sebkas invade l o c a l i t i e s 
where conditions are conducive to, their development. The 
problems presented by these formations are essentially the 
same as .those i n the coastal belt. Moreover the greater 
part of the, area is, mantled by an extensive cover of, sandy 
s o i l , the characteristics of which indicate i t s c l a s s i f i c a t i o n 
as a Brown Pedocalic Regosol v . 
Brown Pedocalic. s o i l s of Interior Plain 
These s o i l s exhibit most of the characteristics of the : 
regosols.of the coastal belt as already described* In 
particular the profile i s undifferentiated. The depth. AW 
though variable, i s .about 30-40 metres according to Cornel • 
but i s often much less i n Misuratino. 
A more precise description of these Regosols results from 
investigations by the CiO.T.H.A. organisation* i n citrus grove 
s o i l s at Azizia, which they designate as an intermediate type 
of s o i l ; I t i s described as & fine grey brown sandy s o i l 
with l i t t l e clay and s i l t and occasionally covered by small 
dunes about 1 metre i n height. Here the s o i l i s usually about 
10 metres i n depth. I t i s low i n organic matter but not so 
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low a s : i n the true sandy s o i l s and exhibits some degree of 
cohesion. I t presents* i n the northern part of the plain* 
a featureless landscape, broken only by the T r i a s s i c knolls 
and by small mounds with a characteristic vegetation of 
Ziayphus Lotus* ' 
Ho true profile development can be distinguished but 
occasionally there i s a suggestion of horizons, -1 The grey-
brown colour i s the result of the presence of a l l u v i a l layers 
of1 calcium carbonate*occurring at varying depths* 
The s o i l s of the Bir e l Ghnem area are typical of the , 
Hegbsols found i n the J e f a r a plain but are slighly more 
compact than those s o i l s at Azizia or Crispi (Table I I I ; 
Sample 3) . They consist of a red brown sandy loam not 
markedly different from those already considered. Significant 
features are the low nitrogen content and the medium available 
potash status• In most analyses the sample closely resembles 
those already made* 
Cemehled- Soils and. Crustal s o i l s 
Attention has already been drawn to the presence of such 
s o i l s i n Northern Tripolitania. The process of c a l c i f i c a t i o n 
may result i n the formation of calcareous layers of varying 
hardneasy extent and thickness••• These calcareous layers may 
also be deposited on the surface as a result of climatic and 
s o i l conditions, thus forming a hard crust* 
According to C a s w e l l ^ ^ a deposit of calcium carbonate 
or mixed calcium and magnesium carbonates o§£urs at a depth 
-83-
2ABLE 3ala 
S o i l Samples: . (Lowlands) 
(1) (2) 
(3) (4) 
(1) 
Bro:isn Pedocalic Regosols of the Coast. Sbloncfaak; Sidi Benur (2) Tagiura (3) B i r Ghnem U ) Alluvial S o i l (Wadi bed below l a l u t ) 
H i 
8,75 8.8 
8.4 
7*95 
Carbon Hitgogen C/H Ratio 
0*©4 0.45 0.17 
0.16 
0.005 0.04 0.015 0.02 
8 
10.0 11*3 8.G 
Organic Matter 
0.07 6,78 0.29 0*23 
So i l Mechanical Analysis. 
Coarse Fine . S i l t Clay Textural Class Sand Sand 
0.2 91*8 2.0 6.0 Sand 
0*4 87.0 4.2 8.4 loamy Sand 7.7 76.6 7.9 7*8 Loamy Sand 16.3 54*4 11.1 18,2 Loam 
Exchangeable Cations. 
Milllequlvalents/lOO grains Soil, 
Ca Mg Ha Z 
2.0 0.05 0.71 0.14 
(2) 3b0 1*04 2.57 0*28 (3) 3*4 0,10 1,91 0.54 (4) 6*4 2.12 0.83 0.79 
Total Exchange Ca Ma Capacity 
% of Total 
Na 
2*90 6.89 5.95 10.14 
69.0 1.7 24*5 43*5 15.1 37.3 57.1 1.7 32.1 63.1 20i9 8,2 
Available Nutrient Status 
(Extracted with lu Acetic Acid) 
£20 
(1) Medium (2) Sow (3) Medium (4) 
P205 
Trace Medium £race Bow High 
After Wlllimot S.6. Soils of the Jefara, 
K 
4.8 4*1 9*1 7*8 
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TABLB j3Sy 
Sample1*?! - -Sidi Benur 
, This sample i s c l a s s i f i e d as sand and r e f l e c t s i t s 
aeolian origin. The organic matter content i s low i n 
association with low carbon and nitrogen percentages. The 
s o i l i s very alkaline. A notable feature i s the low total 
exchange capacity for sandy s o i l s of low organic content. 
Sodium content i s high but that of magnesium i s low. 
Sample 2 - Tagiura 
The sample i s representative of a marshy area with a 
high s a l i n i t y . I t i s a loamy sand with a high P.H. The 
percentages of carbon and nitrogen are again low. Because of 
the higher clay content the total exchange capacity i s double 
that of Sidi Benur. The high percentage of distribution of 
sodium and magnesium i s clearly related to the saline ground-
water> 
Sample 3 - Bir-el-Ghnem 
A loamy sand' hot markedly different from Sidi Benur. 
Nitrogen content i s low and the available potash status i s 
t' 
only medium even though potassium contributed a high proportion 
to' the total exchange capacity. 
Sample 4 - Alluvial S o i l - Malut 
A loam s o i l of P.H.8.0. The organic matter content was 
low but i t had a high phosphate status. 
-35-
of betwlen 20 and 50 inches* throughout the' Jefara. When 
the layer becomes hard and cemented i t i s usually termed 
'Caliche' and may create adverse drainage conditions* 
Caswell found caliche deposits to be much more prevalent 
i n the B i r e l Ghnem area than, at Azizia and states that i n 
the course of d r i l l i n g operation caliche was encountered at 
a depth of 7 feet arid found to be approximately 60 feet thick. 
In the western and arid parts of the Jefara the calcareous 
deposits r i s e gradually and eventually reach the surface; 
a considerable area of the western plain i s thus covered by 
a calcareous crust which i s characteristically associated 
with extremely 2m r a i n f a l l ( l e s s than 200mm's) i n the hottest 
region of the Jefara. These areas are unsuitable for c u l t i -
vation and are of l i t t l e use for grazing* 
A l l u v i a l Soils 
These s o i l s have a diverse character and distribution 
(Table I I I ) . Numerous wadis flow from the Jebel* north into 
the interior plain of the Jefara, east and south east to the 
lowlands of Misuratino. Only a few of these reach the coast 
when heavy r a i n f a l l occurs i n the Jebel. These wadis are 
closely associated with an a l l u v i a l s o i l resulting from the 
deposition of fine and coarse material, eroded from the h i l l s . 
Soils thus formed vary i n texture from coarse sands and gravels 
in the Jebel piedmont to heavier s o i l s i n the basins and 
depressions of the Jebel. From year to year the wadis often 
change course due to variations i n flow and thus they give r i s e 
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to a variety of s o i l material deposition i n different local** 
ities<? . Notable amongst these-is the Wadi Megenin. Most of 
the f e r t i l e s o i l s of. the Jefara originate from.;.the* alluviua 
of• the Wadi Megehin derived from, the Cretaceous beds of the 
Jebely 
The heaviest s o i l s i n the northern parts of the lowlands 
are found at some distance from the Wadi beds where the 
suspension load: has been deposited* These deposits; are : 
known- lo c a l l y by Arab farmers as Tin. 
Table 3Bf Mechanical. Analysis of Tin 
Sand 5 ~ 10$ S i l t 60$ Clay up to 30$ : 
The heavier texture does not respond well to i r r i g a t i o n 
since the water tends to l i e on the surface* They have a 
percolation rate of only 5 - 6cms. per hour. These a l l u v i a l 
s o i l s are of some importance i n the areas of Azizia, Bir e l 
Grhem and Gasr Chiar. Where they extend northwards from the 
Jebel scarp. They include the Gattis (floorlands) and the 
Dafnia (steppe) i n Misuratinb used for shifting cultivation. 
In these" areas the land i s ploughed once every three years 
depending on r a i n f a l l * and then l i e s fallow. This allows 
the wind to reconstitute the s o i l by aeolian deposition* 
Piedmont Soils 
Colluvial s o i l s occur i n the piedmont zone along the whole 
length of the Jebel scarp i n the Jefara and to a lesser extent 
i n Misuratino. In general they become more gravelly and 
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developiinto a series of long, narrow, esker-likeridges. 
Lithosols 
These' are Azonal s o i l s and consist of fans of stony 
material and gravel which i s "brought down when the wad i s are 
in flood. During the course of time the fusion of these 
deposits give 1 r i s e to the formation of a d e t r i t a l belt. 
These1 immature s o i l s are of l i t t l e consequence to agriculture. 
Skeletal Soils 
These low value, immature s o i l s a r e found principally 
'on the eroded h i l l s of the Jefara but also on the interfluves 
Of the Eastern; Jebel (Plate X V I I I ).. ' These areas are so eroded 
by wind and water as to be almost devoid of s o i l . 
Soils Of the jebel 
The s o i l 3 of the Jebel are derived both from the physical 
and chemical decomposition, i n s i t u , of the bedrocks * clays, 
shales sandstones and limestones - and from the aedlian 
Quaternary deposits. The admixture of these constituents 
combine with the variations i n climate and morphology to 
produce a variety of s o i l types , ranging from brown Pedocolic 
RegOsols distributed over the high plains to the skeletal s o i l s 
of the semi-desert regions. 
The s o i l s of the humid northern zone of the Jebel are 
prevalently aeolian, sandy calcareous and fine grained. 
Because of a uniform profile i t i s often d i f f i c u l t to 
distinguish s o i l from- sub-soil although some local differences 
are created by the presence of the calcareous hardpan. I n 
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general the depth of the s o i l i s only a few metres hut reaches 
a ma^imim depth of 20 metres at Tarhuna; i t i s distributed . 
di scant ihuously i n Parian, Msellata and the scarp zone. 
Where ;the. rocky, sub-soil i s hear, the surface i t naturally 
influences the constitution and structure of : Ithe : overlying 
soil..; Quaternary deposits are of ten prof ound cn the plains 
but less uniform, i n the scarp zone: where wadi erosion i s most . 
intense. Where the sub^soil notably influences the s o i l 
then i t becomes *more coherent with a high content of calcium 
carbonate, reflecting the predominantly calcareous nature of, 
underlying strata., On the other hand where the subsoil i s 
deep* under the Quaternary cover,, the s o i l becomes more loose 
and permeable : Thus the physical nature of the s o i l tgnds 
to vary according to site.between the scarp and,high,plains; 
wadi and :interfluve«r 
Traditionally, the Libyan, farmer recognises three main 
(cultivable) s o i l types* These are known as:-
(1) Axd Hamra* 
(2) Ard Hammari. 
(3) Ard Ten - Tin or Tein. 
The mechanical and chemical analysis of these s o i l s i s . 
shown in Table 
Ard Hamra-
This s o i l i s similar to the Brown Pedoeolic Epgosols of 
the Jefara and displays no profile development except for the 
differentiation caused by the calcareous hardpan which readily 
forms i n these s o i l s . Typically> this s o i l i s developed on 
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the TarHutia Central' Plateau^ but i s also found on the larger 
plains and wide wadi depressions•'. 
In origin 1, the s o i l i s predominantly aeolian; i t - haa a 
sandy texture^ reddish colouration with l i t t l e compactness* 
Because of the high calcareous content of the s o i l i t i s 
slig h t l y more cemented than the dune types (Ar Sarnie) dispersed 
over !the southern slopes of the Jebelb 1 
The Libyan farmer cultivates these s o i l s i n an extensive 
w§y« Olives and cereals are the dominant crops-. Because 
of i t s predominantly sandy texture the s o i l i s highly permeable, 
with a good rate of i n f i l t r a t i o n . Rainv/ater is. readily 
tree 
absorbed thereby f a c i l i t a t i n g the root development of perennial 
crops* In several small springr-irrigated gardens of Tarhuna 
the foots of Herba Medica were observed to reach the acquifer 
at a depth of 6.5 metres. At Garian palm roots were seen to 
extend 'downwards for about' 7.8 metres i n this s o i l * 
•With respect to f e r t i l i z i n g elements this s o i l has low 
absorbtive powers* The organic content i s poor whilst the 
available nutrient status of potassium and phosphates i s low 
(Table 5"). Unless measures' are taken to s t a b i l i z e t h i s s o i l 
i t dessicates rapidly and may become unfavourable for cultiva-
tion. 
Ard•Hanmari 
The Ard/Hammiri i s less deep than the Hamra and has a more 
restricted distribution over the Jebel* I t i s commonly found 
i n the valley orchards of Msellata and together with Ten 
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occupies the great wadi "beds and terraces to the south -
Soffegin etc. Being more shallow r a i n f a l l can penetrate 
throughout the s o i l and thus the formation of the calcareous 
crust i s not so constant as in the Hamra. The s o i l i s 
light red i n colour and slightly more coherent than the Hamra. 
I t i s regarded by the Libyan farmer as the same value as the 
Hamra. 
The Ard Eamaarl i s a transitional s o i l between the Hamra 
and Ten. I t differs from the Hamra i n having a higher 
calcium Carbonate content and lower proportion of fine sand. 
Being l e s s deep* the underlying parent rocks are readily mixed 
with the sand. As a result the calcareous crust i s l e s s well 
developed. In general the clay fraction i s higher in this 
s o i l especially where the parent rock i s formed by Jefren 
Marls. In consequence i t i s more compact and less permeable. 
The low available nutrient status and organic content i s 
similar to that of the Hamra. 
Ard Ten 
The Ard Ten contains a greater proportion of local 
material as opposed to transported aeolian material and large 
quantities of marly limestone are mixed with the sand. 
In general the Ten i s less red than the Hamra or Hammari 
and i s found i n dissected rocky areas, as s o i l s that have been 
sli g h t l y displaced or mixed. Their high lime and clay content 
i s responsible for their greater compactness. (Iften the s o i l 
i s shallow where i t occupies the slopes of higher elevation. 
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Zt .is. found also as an a l l u v i a l s o i l in the scarp stone and 
the great wadl area to the south* 
The Ten i s well suited to cultivation althoiigh l o c a l 
farmers claim that i t i s d i f f i c u l t to work. The s o i l of 
the sedimeritaries,derived from volcanic parent rocks are also, 
called' Ten hut they are l e s s easily erodibl'e. Ard Ten i s . 
rarely found i n the Western Jebi.. 
A good Ten i s much more compact, more calcareous§• and 
les s sandy than the other two types} i t i s therefore the 
least permeable. The organic content i s higher and the 
amount of potassium i s considerably greater. The clay 
fraction in the Ten i s the highest for a l l Tripolitanian 
s o i l s owing to i t s lowland distribution and to the marlaceous 
outcrops i n the scarp zone. The Ten appears therefore as 
the most f e r t i l e s o i l type in the Jebel« 
Beyond the .Jebel r a i n f a l l diminishes and vegetation 
becomes sparse and stunted* S o i l farming processes are there-
fore limited and slow. The northern part of the Dahar i s 
p a r t i a l l y covered by a thin Hamra s o i l . In the Steppe zone, 
behind Zliten and Misurata, Ten and Hammari occupy the valleys 
and slopes but* on the highest parts of the interfluves s o i l s 
are generally thin and skeletal. 
J; South of the Dahar there i s a noticeable increase in stony 
material amounting to 30$ and 64$, 50kms» south of Garian 
and at Mizda respectively. The clay fraction on the whole 
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i s higher hut because of the: high temperatures and aridity, 
what organic material there is> remains dry on the surface. 
Beyond Mizda and Nalut the climate i s decisively arid 
and- the <growth of natural vegetation i s severely limited to 
the swadi beds. Cultivation i s v i r t u a l l y impossible on these 
immature s o i l s constituted primarily by rock fragments 
'(Eaminada) *' gravel ( S e r i r ) , and mobile sand dunes (Ramie) • 
Solonehaks occur in..small basins south ,6f the Jebel whilst 
l i t h o s b l s and skeletal s o i l s are common on most of the 
interior areas. 
Prom the above analysis several conclusions can be made 
regarding•the so i l s of northern Tr i p o l i t s a i a , 
(1) Over large areas of the region s o i l s with negative 
physical and chemical properties occur, often i n the best 
r a i n f a l l zones; These include the solonchaks, crust s o i l s 
of the Western Jefara, the lithdsols and skeletal s o i l s . 
(2) Most of the soils are very calcareous,' with an alkaline • 
reactionj raftiher poor i n nitrogen, low i n phosphates. and 
potassium. However their physical characteristics, predomin-
antly sandy or sandy loam, make them easy to work, with the., 
exception of the Tin lands, and adaptable to dry farming and 
irrigated agriculture where water i s available* However* 
because of their high i n f i l t r a t i o n rates they require frequent 
i r r i g a t i o n . 
(3) Tlie most f e r t i l e s o i l s are the Tin and a l l u v i a l deposits 
but they are unevenly distributed and often occur i n regions 
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where access i s physically d i f f i c u l t or else away from the 
best r a i n f a l l areas. - These s o i l s are the most intensively 
cultivated i n the J.ebel whereas the seat of cultivation i n 
the northern plains are the brown Pedocqlic Regosols which 
are only transformed steppe soils.: 
(4) The fine sandy s o i l s - Brown PedocQlie Regbsols of the 
interior plain and Ard Hamra of the J ebel ••> are the mo st widely 
distributed Of the cultivable s o i l s . They occupy the plains 
and uniform plateaux areas. They appear to be least apprec-
iated by the Libyan farmer who u t i l i s e s them mainly for s h i f t -
ing cultivation of cereals with scattered groves of olives. 
In contrast the I t a l i a n s , by adopting successful conservation 
techniques use these s o i l s intensively and cultivate dry land 
tree crops in specialised and mixed orchards. 
(5) Undoubtedly the low f e r t i l i t y of s o i l s i s responsible i n 
part for alternating production of the olive tree. 
S o i l Requirements; of the Olive 
I t i s widely accepted that the olive i s adaptable to a 
great variety of s o i l s but thrives best on deep limestone 
so i l s of moderate f e r t i l i t y with a sandy loam texture. 
Garuso^ 2 0^ holds that the olive does not prosper on extremely 
sandy or clay s o i l s . I f the winter r a i n f a l l i s low then 
f r u c t i f i c a t i o n i s seriously affected on the former. On clay 
s o i l s depending on the r a i n f a l l the olive may suffer from an 
excess of humidity. Even though r a i n f a l l may be excessive 
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i f the topography allows free drainage then the tree can grow 
t (21) 
and produce well on compact s o i l s . Morrettihi r e c a l l s 
that the olive can grow well, on the clay s o i l s of the h i l l 
zone and even on the chalk and pliocene clays of Serese and 
Valteraho. Therefore i n any c l a s s i f i c a t i o n of s o i l s one can 
say that, depending on the r a i n f a l l , thei'-.^ive i s found on 
most s o i l s . However, in soils homogeneous from the point of 
view of climate considerable differences arise to influence 
the planting of the olive on one rather than the other* 
In marginal moisture regions such as Northern Tripolitenia 
where r a i n f a l l i s seasonal and often torrential and where 
summer aridity i s prolonged the s o i l should be considered as 
a storage basin for perennial crops such as the olive that 
u t i l i s e the greater part of the year i n their cycle of growth. 
The main problem of water i n the s o i l i s i n i t s conservation^ h-
This relation between s o i l and r a i n f a l l i s particularly 
s t r i c t where the olive i s cultivated as a dryland crop. In 
Tunisia where r a i n f a l l i s between 5^600mm's. the olive grows 
equally well on a l l types of s o i l provided they are not too 
compact* But in the zone 2G0-4G0mm*s. olive cultivation i s 
subordinated to the physical constitution of the s o i l . 
The a v a i l a b i l i t y of s o i l moisture, especially during the 
c r i t i c a l periods of early growth and fruc t i f i c a t i o n , i s essent# 
i a l for the productivity of the tree. In arid regions sandy 
s o i l s are rated as physiologically moist. They enable tree 
crops, with low water requirements* to exist i n regions of 
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extremely arid conditions. 
Although no information exists regarding water hold-
ing capacity of s o i l s i n Northern Tripolitahia general inform-
ation i s available^ 2' 1 K 
a Table 6 
Water holding capacities of differently textured s o i l s 
inches per foot 
Sand Sandy Loam Loam Light Clay Loam Clay 
1.0 2.0 3.2 3.7 3«9 
I n general s o i l s i n this region, predominantly Brown 
Eedocalic Begosols p have a sandy or loamy sand texture with v 
low water holding capacities. However these occupy the 
plains and plateau areas where run off i s comparatively slow. 
.Furthermore their depth compensates for this low capacity. 
Because of the torrential nature of the r a i n f a l l the rate of 
permeability and efficiency of water use are c r i t i c a l factors 
. which must be considered i n relation to s o i l texture. 
Tournieroux v ' has shown that a high clay content 
diminishes the permeability of s o i l s . Water does not pene-
trate the s o i l but stays on the surface and i s readily evap-
. orated. Water becomes absorbed i n greater quantities by 
s i l i c i o u s s o i l s . Sandy s o i l s also have a lower coefficient 
Of water retention than clay s o i l s (Table 7 ) . 
s U*S. Dept. Agric. Yearbook 1955 19*20. 
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l i a b l e 7 
Coarse sand 
Sandy earth 
S i l i c o - Mad 
Muddy 
Quantity of water that a plant.may dispose of. 
26 44 43 38 
^ water remaining 
i n s o i l when plant 
perishes. 
Wilting point 
2 5 
8 
10 
Thus with a deep sandy textured s o i l and. corresponding 
increase i n water storage capacity i t becomes possible f o r 
one years r a i n f a l l to make good any d e f i c i t f o r an e a r l i e r 
year. As surface water affects the regular recharge of 
water reserves i n the s o i l the a l l u v i a l and Tin s o i l s f with 
a notably high clay content 9 can be suitable f o r the olive 
i f provision i s made to reduce t h i s run offe 
Sandy soils are generally poor i n chemical elements and 
do not support a luxuriant vegetation throughout the year. 
I n consequence the loss of moisture through transpiration i s 
reduced. These also allow a deep root penetration because 
of t h e i r depth and uniform p r o f i l e . Therefore under semi 
arid conditions the olive appears to f l o u r i s h best on 
siliceous soils rather than those with a high clay f r a c t i o n , 
because the former are mbre efficient users of soil moisture. 
Broc^^emphasises strongly that i n the evaluation of 
the textural quality of a s o i l everything refers to r a i n f a l l . 
I n Tunisia experimental work has enabled certain generalisation 
to be made. 
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Ayerage annual r a i n f a l l 200inm,8 best soils contain 8-10$ clay 
.Average annual r a i n f a l l 380mm*s best soils contain 10% clay 
Average annual r a i n f a l l 450mm* s best soils contain 24$ clay 
Whilst the clay content i s low for most of the 'coastal 
plain being generally less than 5$ i t rises to over 10 i n the 
wadis of the Jefara and Piedmont zone where r a i n f a l l i n the 
west i s below 200mm's. 
She Hamra soils of the Jebel, situated south of the scarp 
and i n the lower r a i n f a l l zones and also the Hammari seem well 
adapted with clay content less than 5$ but the Ten s o i l s , 
notably those i n the wadis, have a clay content varying . 
between 2*5 and 31$ which i n areas of low r a i n f a l l would be 
unsuitable f o r olive c u l t i v a t i o n , without i r r i g a t i o n . 
Further investigation by Taurnie^oux d ^ \ on the proportion 
of sand and clay i n a s o i l , places i n evidence the influence 
exercised by the size of the sand grains and the quantity of 
calcareous material (calcium carbonate) i n the soil? Coarse 
grained sands diminish the compactness and impermeability i n 
the s o i l whilst the caleium carbonate determines the floccula-
t i o n of clay colloids . He established that the best s o i l 
came between a sand and clay according to the r a i n f a l l 
required* 
Soil f e r t i l i t y requirements of Olive 
The principal elements contained;in the, dry substance of, 
the tree - the branches* leaves and f r u i t - and which the 
olive w i l l u t i l i s e during growth and f r u c t i f i c a t i o n , are 
21) potassium, calcium* nitrogen and phosphates i n t h i s order. 
The amount of these nutrients used by the tree w i l l of course 
vary according to the age of the tree, density of plantings, 
method of c u l t i v a t i o n , pruning and productivity* Olives 
prosper on soils with Alkaline reaction. Thus arid southern 
regions of c u l t i v a t i o n are more r i c h i n GaCoj than i n the 
northern humid areas. She tree has also a substantial 
tolerance to a l k a l i salts (Table 8)* .• 
Tolerance of the olive to Alkalis (Bilgard) 
Pounds per acre at 4 - f t . depth 
Sulphates Carbonates Phosphates Total 
A l k a l i 40.160 
Olive 30,640 2,880 6,640 26,400 
Pig 24,480 1,120 800 25,560 
Almond 22,720 1,440 2,400 26,400 
Oranges 18,600 3,840 3,306 8,328 Date Palm 5,280 2,800 
These nutrients are required i n the early and late stages 
of the tree's growth, but an excess of nitrogen when the tree 
i s i n f u l l production can retard maturation. An excess of 
phosphates promotes root development and confers upon the 
tree a greater resistance to parasites. 
Potassium i s a major n u t r i t i v e element i n branches, 
leaves and f r u i t and favours the formation of glucose and 
protein^ 
Normally, during the annual cycle of f r u c t i f i c a t i o n , 
maximum protein content i s observed when the tree i s flowering 
This declines to the end of October with the f a l l of the leaf 
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but increases again with the growth of new f r u i t i n g branches 
to the next spring. The phosphate and potassium content 
display a similar trend; i . . • 
According to Pantanelli^ 2^the $ content of n u t r i t i v e 
elements u t i l i s e d by the branches, leaves and f r u i t s i s the 
following:-
Calcium 4.615 Phosphates 1.940 Potassium 5.680 Nitrogen 4.029 
Only the Tin soils appear r i c h i n Potassium although most of 
soils are r i c h i n calcium. 
I n arid and sub-arid regions similar to the one i n 
question, i n which water normally constitutes the principal; 
factor l i m i t i n g c u l t i v a t i o n , the use of f e r t i l i s e r s i s 
generally l i m i t e d , except i n the ir r i g a t e d lands of the 
coastal p l a i n . With f e r t i l i s a t i o n of arid soils an excess-
ive concentration of circulating soluble salts can sometimes 
cause a physiological a r i d i t y harmful to the tree crops; 
The exact r e l a t i o n between the textural qualities of 
s o i l , i t s inherent f e r t i l i t y to the ol i v e , i n terms of yields, 
periods of bearing i s d i f f i c u l t to determine. I t depends on 
the age of the tree and cultural techniques. Nor i s the 
fact that the crop grows well on a certain s o i l s u f f i c i e n t 
grounds f o r regarding i t as suitable forthat s o i l . 
On the basis| primarily of the physical nature of the 
soils i n Northern Tr i p o l i t a n i a , a tentative c l a s s i f i c a t i o n of 
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th e s u i t a b i l i t y of the soils with regard to olive c u l t i v a t i o n 
can be made. The soils may be divided into 4 groups:-
(1) Well adapted 
(2) Intermediate soils (5) L i t t l e adapted 
(4) Absolutely negative 
Well adapted soils 
(1) Brown Fedocalic Regosols of the coastal plain and Jefara 
and the Ard Hamra of the Jebel where r a i n f a l l does not f a l l 
below 206mm's are eminently suited to olive c u l t i v a t i o n * 
Intermediate soils 
(2) I n low r a i n f a l l areas Tin and heavy a l l u v i a l soils are 
too compact but the tree grows well i n the higher r a i n f a l l 
zones or, where i r r i g a t i o n can be applied, a r t i f i c i a l l y or 
naturally. Ard Hammari soils have a similar value where 
they are not too .thin. 
L i t t l e adapted soils 
(3) Saline soils - although where r a i n f a l l i s high enough 
or i r r i g a t i o n water applied, which can leach the soils then 
the tree can grow and produce. 
Cemented and crustal soils hinder root development where 
th e i r formation i s thick and su p e r f i c i a l ; but when t h i n i t 
can be broken through. At depth these soils can act as use-
f u l reservoirs for s o i l moisture. 
Negative Soils 
(4) These soils comprise those which are immature, super-
f i c i a l / Sebkas and s h i f t i n g sands or where the land gradient 
i s too steepi: Skeletal and Lithosols. 
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TABLE 5 
Analysis of Jebel Soils 
Mechanieal Analysis 
Sample 
(1) 
Hamra. 
(2) 
Hammari 
(3) Ten 
(4) 
(5) 
Sample Location 
Tarhuna Plain 
Assaba 
Wadi Ghelil 
(Oussabat) 
Sand S i l t Clay 
91.7. 3.0 5.3 
60.6 27.6 
44.9 41.7 
Bahar (25 kms. 0 7 0 / A c south of Garian) s ' i Z 4 4 , f a 
Bahar (50 kms. Q(- •, south of Garian) y D " L 1.6 
11.7 
13.4 
8.1 
2.3 
Class 
Sand 
Sandy Loam 
Loamy Clay 
Sand 
Sand 
Chemical Analysis 
(1) 
Hamra 
(2) 
Hammari 
(3) Ten 
(4) 
(5) 
Tarhuna Plain 
Assaba Plain 
Wadi Ghelil (Cussabat) 
Dahar 
n 
Moisture Organic PH K20 K i t r o - P20(-Content Matter _ gen 3 
0.8 
0.7 
9.5 
0.6 ? * 0.05 
0.3 ? 0.13 0i06 0.06 
11 ? 0.3 0.09 0*06 
1.68 ? 
2.43 ? 
CHAPTER IV 
Climate tk<in&:iU5g<^m&W9&gSZ ReSQ.Qr.Ges 
I t w i l l be relevant at t h i s stage to examine the 
significance of the f r u i t tree (and especially that of the 
olive) i n the agriculture and land use of Northern Tripolitania, 
with particular regard to the moisture factor which, as w i l l 
be demonstrated, exerts the main physical .control over 
agricultural practise and production not only i n t h i s region 
but i n a l l arid regions and their margins. 
The.moisture factor can be considered a function of 
precipitation, i r r i g a t i o n , evaporation and transpiration. 
In terms of a minimum of precipitation and a maximum of 
heat and a r i d i t y the greater part of the region belongs to an 
arid climatic zone or at least i s marginal to one. Nowhere 
does the mean r a i n f a l l approach the 500mms. isohyet used by 
Tixeront to delimit the arid regions of Tunisiaj and i t 
- recorded' i s not without significance that the highest ^temperature on 
earth of 136°F \ms recorded i n the Jefara at Azizia i n 1932 (25). 
This figure has since been disputed. Further-more only about 
0,2% of the whole province receives a mean r a i n f a l l higher 
than 200mm. considered by Fantoll and others to be the minimum 
moisture requirements for dryland cereal crops and only then 
i f the r a i n f a l l i s suitably distributed; i t i s also the mini-? 
mum at which tree crops can vegetate rather than produce. 
A cursory examination of the synoptic meteorology of the 
Eastern Mediterranean, and therefore Northern Tripolitania, 
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w i l l serve to i l l u s t r a t e that the prevalent climatic types, 
as measured by seasonal features, are transitional between a 
dry Mediterranean type (Subtropical mesothermal) and an arid 
desert Africa type (macrothermal}, with the l a t t e r becoming 
increasingly dominant inland from the coast. 
Mff jasaea.-
Over Northern Tripolitania there i s an almost constant 
discontinuity between the air masses of Mediterranean o r i g i n 
and those of the desert or even Equatorial o r i g i n . This 
discontinuity Indicates a f r o n t , sometimes known as the 
Mediterranean f r o n t , but which always forms part of the 
Tropical front and sometimes becomes the main front when the 
l a t t e r i s driven to lower latitudes i n Worth Africa by aho 
intense invasion of cold a i r . When the normal balance 
prevails, the hotter Tropical a i r almost always remains above 
the colder a i r from the Mediterranean which comes i n from the 
northern sector and i s the predominant current for most of the 
year. 
I t i s the variation i n t h i s front and i n the size, 
frequency and intensity of the Tropical a i r masses which gives 
to the seasons their particular characteristics.^ 2'^? 
W£n£e£. 
In winter, (Octobef-March), the Mediterranean region 
appears as an area of low pressure between the semi-permanent 
Azores anticyclone and the continental high pressure of 
Eastern Europe and Asia. Air i s drawn into the region from 
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widely separated areas: Polar a i r from Europe and the North 
Atlantic and Tropical air from the Sahara. Temperature con-
trasts are marked between the Tropical and Polar a i r masses 
and fronts often exist between them. Most of the depressions 
develop i n the Western Mediterranean and subsequently move 
eastwards- However, Northern Tripolitania l i e s to the south 
of the main tracks of the depressions ( i r % C, and, i n 
consequence, i s affected mainly by r a i n f a l l which i s somewhat 
unreliable i n distribution and amount. Between unsettled 
conditions, associated with the various depressions, spells 
of fine weather are common. 
Summer. 
In summer (April-September) the circulation of a i r masses 
i s less active for the region l i e s on the eastern margins of 
the semi-permanent Azores anticyclone. The mean pressure 
over Central Asia i s low at t h i s season and North or North 
West winds are prevalent over the Mediterranean. But the 
contrasts between the Polar and Tropical a i r masses i s far 
less than i n winter. Settled conditions and constant wind 
directions are usual. However, when the relatively high 
pressure over Cyrenaica i s intensified southerly winds counter-
ing the sea breezes, produce very high temperatures i n the 
exposed and low lying areas of Northern Tripolitania. 
Autumn and spring are periods of transition when weather 
conditions of either summer or winter may occur. 
These weather conditions which recur i n a similar pattern 
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each year are responsible for the outstanding seasonal 
features of the Mediterranean type of climate; mild moist 
winters and hot dry summers with a re l a t i v e l y uniform annual 
temperature sequence. In Northern Tripolitania t h i s seasonal 
rhythm applies i n only a very general way because of the 
following facts; 
(a) The position of the country i n the southern Mediterranean 
and i t s enormous extension southwards means that i t i s 
marginal to the main cyclonic a c t i v i t y . 
(b) The situation of the region i n the lee of Tunisia and the 
High Atlas shelters much of the area, except for the coastal 
fringe and the seaward facing edge of the Jebel, from the rain 
bearing northwesterlies. 
(c) Tropical a i r has a relatively free access from the Sahara 
to the coast. Therefore summer temperatures tend to be 
accentuated and the period of summer drought i s normally 
extended frdm A p r i l to September i n contrast to areas i n the 
northern Mediterranean where the summer drought period i s 
usually not more than 3 months. 
On the basis of the effect of t h i s characteristic a i r 
masses on the elements of climate - mean r a i n f a l l , temperature 
range, and relative humidity - which are influenced i n turn 
by the morphology of the region, Panto11 identified f i v e 
climatic regions which represent transitional stages between 
Mediterranean and Desert climatic types (Fig. 7). Table (9) 
shows average climatic data for selected stations. Appendix 
-106-
I . Coastal Zone 
I I . Steppe Zone 
I I I . The Jebel 
IV. Semi-desert 
V. Desert 
I . Co££££l_Zpne-
The coastal zone comprises an area 6<-8km's wide extending 
from the Tunisian border i n the west to Hisurata i n the east. 
I t bears a l l the e s s e n t i a l c h a r a c t e r i s t i c s of the Mediterranean 
climatic regime. R a i n f a l l , which occurs almost e n t i r e l y i n 
the period from October to March, reaches a mean maximum of 
371mm»s i n the v i c i n i t y of T r i p o l i , but decreases to the east 
and west being a^ O.^ mm's and 216.8 at Misurats and Zuara 
respectively. Along the coast temperature ranges from a mean 
minimum of 7**8°C i n January to 30°G i n the hot summer months 
of July and August* The moderating influence of the sea i s 
p a r t i c u l a r l y welcome, i n the summer and i s manifested i n the 
relatively, high humidities which average 55% s t midday and 
mitigate the intense evaporation and extreme dessicating 
e f f e c t s of the southerly winds although these constitute only 
16$ of the t o t a l winds throughout the year. ^ ® 
II» Steppe Zone.. ...>•/•"• .•J.;-
This zone includes the Central and Eastern Jefara and an 
area extending 36-?|0km's behind the coastal zone of Z l i t e n and 
Horns which display homogeneous Mediterranean steppe f l o r a . I n 
t h i s area the influence of the desert, begins to p r e v a i l over 
the sea but the l a t t e r ; does not lose i t s general c h a r a c t e r i s t i c 
which are r e f l e c t e d i n the behaviour of the temperature during 
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spring and autumn; spring mean temperatures are lower and 
autumn means are accentuated which i s the reverse of the more 
continental climates. The contrast between summer and winter 
i s greater. At Azizia the mean minimum i s 5°G i n winter with 
the mean maximum reaching nearly hO°C i n summer. However, 
the annual isotherm i s only one degree higher than that at the 
coast being 21°C. The rela t i v e humidity i s lowest i n summer 
i n contrast to the coast. Except during times of Ghibli the 
prevailing winds are from the north east. 
Evaporation intensity i s greater than that on the coast 
and Fantoli^® indicates, from indirect estimates, that 
evaporation i s *f-5 times greater than the annual r a i n f a l l . 
I I I . Jebel. 
Owing to the height, orientation and nearness to the sea, 
the Jebel, especially east of Garlan, i s a climatically 
favoured zone and one i n which Mediterranean climatic 
characteristics reassert themselves. In general the Jebel 
has a climate intermediate between the steppe and the coast. 
Mean maximum temperatures are lower because of the height, 
on the other hand mean minimum temperatures of -5°G, are 
experienced i n the higher parts* The annual trend of 
humidity comes between that of the coast and the steppe. 
However, variations i n the humidity when the wind sh i f t s 
between the two most typical winds - north west and south east 
are much less than on the coast. 
The mean annual precipitation i s generally lower than on 
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the coast but rises to more then 300mm*s i n restricted areas 
around Cussabat and Garian with a marked decline towards the 
Tunisian border as the distance and shelter from the sea 
increases. 
IV. Semi-desert * 
Much of the western Jefara and the area succeeding the 
steppe and Jebel Dahar south of Garian and Hbms i s semi-desert; 
Maximum temperatures are lower than the steppe because of the 
increased altitude lying at l+^ OOmm's. On the other hand the 
intense loss of heat during the night by radiation means that 
winter temperatures drop below zero. Relative humidity i s 
usually low though variable, depending oh the change of winds 
which are prevalently north east. 
V. Desert. 
Beyond Sinauen, Hizda and Beni Ulid the climate becomes 
definitel y desert and Saharan. 
On the basis of average climatic conditions the d i s t r i b u -
t i o n of climate, approximating to the Mediterranean type, i s 
seen to be restricted to the northern edge of the Jefara, the 
lowlands of Isisuratino and the Jebel. Interposed i s a steppe 
regime which becomes increasingly continental and semi-desert 
west of Azizia. South from the Dahar corresponds also to the 
semi-desert. Thus, the area under which the olive thrives i s 
discontinuous and restricted and forms only a small part of 
the region of northern TripolStania. However, average condi-
tions hardly express the true nature or significance of the 
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climate of the region for these conditions vary both i n time 
and space as i s shown by the following analysis of precipita-
t i o n . 
Precipitation. Precipitation i s singularly variable i n time 
and space as a result of the low latitude of the region and 
i t s situation on the margins of the main cyclonic tracks which 
pass through the Mediterranean i n winter. Yet the seasonal 
rhythm i s always marked: wet winters are invariably followed 
by dry summers* Wide variations do occur i n the degree of 
dryness and more particularly wetness. The important factors 
of relevance to farming are therefore the extremes and how 
often they occur. But the analysis and the corollary of 
prediction i s d i f f i c u l t owing to the sparsity, discontinuity 
and frequently the u n r e l i a b i l i t y of climatic data. For the 
purpose of i l l u s t r a t i n g the time distribution of r a i n f a l l i t 
i s proposed to use mainly the records of the Central 
Meteorological Office i n T r i p o l i where r a i n f a l l records have 
been taken continuously since 1879* (Table 10 Appendix ) . 
Periodicity of Rainfall. 
Table l i Bainfall by decades. T r i p o l i City. 
Year Total amount Mean annual 
1879/80-1888/9 3,670. 67 oO i 1889/9Q-1898/99 h970? 
1899/0G-1908/9 3*879-3 387, ^8. 1909/10-1918/19 3»385«Q 338 5 1919/20-1928/9 381.9 3»?19*1 
362.6 1929/30-1938/39 34626.8 0-19W  
AO-19S8A 3**8.2 35M-82.»f 1939 8 Incomplete. 8 years only. 19*9/50^1958/59 2,6*9*7 331*2 
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Histcrically there are no clear signs of a trend towards 
increasing r a i n f a l l or decreasing a r i d i t y as shown by the 
inarch of decade t o t a l s i Although nS t o t a l trend i s apparent, 
f i g . 8 i l l u s t r a t e s that annual t o t a l s for the earlier period 
were more variable than for the current period. 
The periodicity of the r a i n f a l l which i s t r u l y a 
characteristic feature i s confirmed by the 5 year moving 
averages and the accumulated d e f i c i t s for T r i p o l i over a 35 
year period. The 5 year running mean 1915-^5 shows that only 
5 years out of 31 have an average r a i n f a l l , Iff are below arid 
12 are good ( f i g . 9)« Thus apart from the annual and seasonal 
oscillations the recurrence of wet and dry years has particular 
significance i n the planning of a farm economy. The 
accumulated d e f i c i t for T r i p o l i over a 35 year period suggests 
that a marked d e f i c i t of r a i n f a l l occurs every 10 years and 
th i s i s often prolonged ( f i g . 10). 
Mean annual r a i n f a l l . T r i p o l i has a mean annual r a i n f a l l of 
369»8mm,s (7Q years). However, t h i s figure i s a composition 
of both high and low figures; varying between 65Vmmrs (1898/99) 
and llfli6naa*s (19^7A8). From year to year the annual 
precipitation experiences wide deviations from the mean 
( f i g . 8) . Usually a good year i s succeeded by a poor rain-
f a l l year. The exceptional character of amounts over 600mm's 
and below 300mm's i s revealed i n f i g . 11, whilst the f a l l s 
of 250-300ffim,s and 350-JfQOmm's are re l a t i v e l y frequent. Oh 
the whole the prevailing character Of the series tends to be 
- I l l -
quantities higher than 300mm*s rather than below. T r i p o l i 
c i t y l i e s , however, i n the favoured climatic belt a$ the coast. 
Inland the frequency of amounts below 350mm*s i s absolute. 
Monthly r a i n f a l l . The most dominant periodicity of r a i n f a l l 
i s the annual fluctuation of rainy winters with dry, generally 
rainless summers; a distribution determined by the seasonal 
movements of the Mid-Latitude low pressure belt* This 
periodicity i s usually and most conveniently expressed by the 
mean monthly r a i n f a l l . 
Table 12. 
~ Mean monthly r a i n f a l l o T T r i p o l i Citv. 
(1879/80 to IM/kE i n Millimetres), 
S O K D J P M A M J J A Year 
IP*13 26,3 6$*6 95*2 7W3 2g;8 9*6 5*2 1.3 0*5 0.7 369*8 
i n terms of the monthly r a i n f a l l the regime i s seen to consist 
of a rapid increase from lOmm's i n September to a maximum peak 
i n December and January whence i t f a l l s less sharply from 
January to March. After A p r i l , which records 9.6mm's, there 
i s a gradual decline to the central months of the year, July 
and August; these are v i r t u a l l y rainless. F a n t o l i ^ ^ c l a s s i -
f i e s t h i s regime as continental which, although predominant 
over the 70 year period, does not exclude a mbifet Mediterranean 
type. This l a t t e r i s characterized by a maximum of r a i n f a l l 
i n December and November. South of the coastal belt observa-
tions of the winter r a i n f a l l at Azizia, Garian and Beni U l i d , 
corresponding to the Steppe, Jebel and Semi-Desert regions, 
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suggest a growing importance of a secondary maximum i n February 
and March. 
Table 13, 
D i s t r i b u t i o r i of Winter R a i n f a l l 
(Pereentiages.) 
0ct*-Nov. Dec.-Jan. Peb.-March 
T r i p o l i City 
Azizla 
Garian 
Beni U l i d 
30 50 20 
22 50 28 
22 h5 33 
28 .If 35 *h 36 * 2 
Monthly p e r i o d i c i t y . The maximum mean t o t a l occurs i n 
December, but a l l the months between October and March may be 
considered as 'wet', November to February each receiving more 
than 10$ of the mean annual t o t a l and October and March 
s l i g h t l y less. By contrast June, July and August each 
contribute less than 1% and A p r i l , May and September less than 
3%. The fates of change are given i n Table 13. 
Table i £ v 
Rates of Change of Mean Monthly R a i n f a l l . T r i p o l i City. 
J A S 0 13 D J F M A M J 
0*29 9<&3 16,1 39>3 29*6 20.9 31-8 16.7 16*2 K.h 2.9 0,8 
Increasing Decreasing 
From t h i s point of view November t o January s i g h t be 
considered as the wet months, separated on either side by a 
sharp r a t e of change, i n the two lower r a i n f a l l months of 
October and February. Thus i n terms of mean monthly r a i n f a l l 
the regime i s seen to consist of an increase from v i r t u a l 
a r i d i t y i n July slowly at f i r s t then but increasing steeply 
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to an i n c l i n e d plateau from November t o January at between 
60-lGGsun's. There i s then a less steep f a l l i n g o f f i n 
February followed by a more gentle decline through A p r i l t e 
the succeeding July. Naturally i n d i v i d u a l seasons w i l l d i f f e r , 
but t h i s i s the average pattern. 
The extent of t h i s seasonal divergence i s seen from the 
following table i n which the % v a r i a b i l i t y of deviation from 
the mean of each month i s considered. 
liable 1% 
• I W T O M f r Bein„iii(ffltWj,sstnf^H> Tgipo.ji, P&j&.(35 yrs) 
3 0 W D J F M A Id J J A 
120 112 58 62 55 57 89 8? 100 100 166 166 
The high percentage f o r the d r i e r months r e f l e c t the 
greater number of years i n which these months are wholly dry 
and the r e l a t i v e l y heavy r a i n f a l l i s the occasional storms, 
which do occur during some of these months. 
October now stands out i n contrast t o Hovember, December 
and January. The v a r i a b i l i t y of t h i s month also contrasts 
sharply w i t h the spring months of February and March. 
In connection w i t h the seasonal p e r i o d i c i t y the frequency 
of rainless months i s also s i g n i f i c a n t ( t a b l e 15)• 
Table l p 
*" 3 Frequency of rainless months f o r T r i p o l i C i t y 
(70 year period) 
S O H D J F H A M J J & 
28 10 0 0 0 1 3 17 21 58 85 81 
This table r e f l e c t s essentially the same pattern as 
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Table JQL (fcionthly Means). I n t h i s series October i s c l e a r l y 
marginal 9 sharing high drought frequencies with, the d r i e r 
months &f the year from A p r i l t o September. One feature of 
note i s the number of spring months i n which r a i n f a l l nearly 
always occurs but complete drought has been recorded f o r these 
months. 
A more precise statement of the annual r a i n f a l l may now 
be made. July i s the d r i e s t month of the year. The f i r s t 
i ndications of the rainy season come i n September and are 
i n t e n s i f i e d i n October. The rainy season proper usually comes 
suddenly i n November, but occasionally i n October, when,falls 
f o r that month are l i k e l y t o be heavy. Rains i n November and 
the two succeeding months are heavy and generally r e l i a b l e . 
February and Karch are appreciably d r i e r a f t e r which r a i n f a l l 
markedly diminishes w i t h increasing u n r e a l i a b i l i t y to Sagust, 
which, a f t e r Suly, i s the d r i e s t month. 
Daily R a i n f a l l . The same char a c t e r i s t i c regime i s apparent 
i n the monthly d i s t r i b u t i o n of r a i n f a l l days. Although the 
term r a i n day i s a useful a n a l y t i c a l concept i t s q u a n t i t a t i v e 
implications are rather uncertain since the amount of r a i n 
f a l l i n g i n th a t period i s extremely variable. However, 
assuming that a r a i n f a l l day i s one i n which the minimum 
r a i n f a l l recorded i s 0,01iTiia ss, the r a i n f a l l records f o r the 
70 year period have been examined f o r the frequency of rainy 
days y i e l d i n g c e r t a i n c r i t i c a l amounts of r a i n . Unfortunately 
the available data only allow computation for.calendar years. 
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Table 17. 
Absolute""freouencv of r a i n days yi e l d i n g c e r t a i n amounts 
of rain, f o r Tr-indll Gitv. 70 years. I n millimetres. 
Total J F M A M J J A S 0 W D 
Rainless _ „ ^ „ 
Bays 1557 1897 1927 1981 21»f6 2188 2192 1995 1938 1657 1538 
Total 
Rain 
Says 6Mr 396 30J4- 173 119 5** 13 9 105 263 V+3 633 
Days 
w i t h 
plus 
20zain,s lh6 79 38 17 16 - 1 1 13 65 119 95 
% Total 
r a i n occur-
r i n g on days 
wi t h 2Qnm,s 
plus 21.7 15.8 12.1 8 .5 12 - * 11.1 10*7 22*5 26.3 29.3 
The proportion of t o t a l r a i n f a l l i n each month which f a l l s on 
days w i t h more than 20mm's i s seen t o be very high i n the cen t r a l 
months of the r a i n season and also i n October f a l l i n g away 
rap i d l y i n the spring months -(February-March). Only two such 
r a i n days has been recorded f o r the months of June, July and 
August. Thus absolutely and frequently heavier r a i n f a l l i s 
more common i n the period October t o January. The high 
frequency of October i s c l e a r l y related to i t s v a r i a b i l i t y . 
Structure of i n d i v i d u a l years. Just as there i s great varia- . . 
b i l i t y i n monthly and annual r a i n f a l l t o t a l s so i s there 
considerable d i v e r s i t y i n the manner i n which any i n d i v i d u a l 
year can be made up. 
The dryness or wetness ofas -jgear i s not necessarily 
indicated by the t o t a l r a i n f a l l since the d i s t r i b u t i o n of 
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i 
r a i n f a l l throughout the wet season (Oct.-March) may enhance or 
depreciate i t s effectiveness or absolute value. A comparison 
of the monthly r a i n f a l l components during t h i s period i l l u s -
t r a t e s t h i s contention. Four random years were chosen i n each 
of the following categories and the annus1 deviation of monthly 
r a i n f a l l from the mean was computed f o r T r i p o l i C i t y . 
I . Years of low r a i n f a l l - 1886/7. 191^/15, 1935/6, 19^7/8. 
I I , " " average " - 1883A, 1931/2, 19*0/1, 19W5-
I I I ; n " high " - 1893A, 1906/7, 1932/3, 19>+3A. 
Table I f , 
iMontblfr Deviation from the mean i n years of Kjgh T Ay.erage and Low r a i n f a l l j n ^ i l ^ i m ^ r e s a Tr^ppJ.i City. 
Low Rpninfa?,?. YefiKS. 
0 13 D J F M . 
Average 26.3 65-6 95.2 7^3 h 2.5 25.8 
1886/7 ^26.3 -61.6 12.8 -23.0 -19.2 -21,3 
-100$ -81| 11J§ .-31* -W 191V15 •15.8 l*f.l -68.2 
-7136 
^ 9 . 5 - 7.5 •^18.7 
-6QJS 21 -66 -17 -72^ 
1935/6 -22.7 -28.if -19.5 -62*6 -1+0.5 -23.8 
-86 -*f3 -20 -85 *-95 -92 
19^7/8 -15.3 -56*3 •19.8 -69 J f l . 7 8*3 
-58 -85 -20 -91 -98 32 
Average Years. 
1883A 21.7 
82 
20#»f 
31 
-12.2 
•12 
I8.7 
25 
3^*5 
82 
- 9-8 
-39 
1931/2 - 2.13 
-82 
-If 2.1 32 
33 
19*8 
26 I'6 9.6 39 
19*f0/l • lf.5 
-17 •70 
65.5 
68 
^35.3 
•*f7 
-29.6 
^69 
- 5.2 
-20 
19^/5 -18.7 
-71 
-33.^ 
^50 
-27.7 
-29 60 
18.2 
1*2 
7.7 
29 
Most jiears r a i n f a l l begins i n t h i s way which i s spasmodic. 
When the r a i n f a l l arrives i n t h i s fragmental pattern there i s a 
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tendency towards heavier i n d i v i d u a l f a l l s which t o some extent 
compensate f o r the absence of long rainy s p e l l s 6 I n none of 
the records has a continuous unbroken sharply defined rainy 
season been evident* A l l seasons, however, have occasional 
spells of r a i n f r e e (and therefore usually warm) weather. Such 
spells of f i n e weather are o f considerable significance to the 
farmer whose ploughing and sowing must be executed i n the 
wetter two or three months of the year. 
gaaSb,..Bainfal31 Yeai^. 
(1893A 58.2 -2*+*l 122 130*5 13 0.1 
( 221 *-36 128 175 3 0.7 
(1906/7 1A 12^.2 -12.1* 79iU #8*9 r-6.5 
( 5 1&* -13 106 -20 -2*f 
(1932/3 2lf.7 I k * 2 -26.3 10*9 -11*3 23^.6 
( 91* 21 -27 lh -26 909 
(1^3 A 23 O 128.7 -7^0 135.3 25*5-11.1 
( 87 
Low R a i n f a l l ffears. I t has been shown previously that Novem-
ber, December, and January are the three outstanding r a i n f a l l 
months. I f there i s a s i g n i f i c a n t f a i l u r e i n any of these a 
low annual t o t a l would be expected ( s i g n i f i c a n t f a i l u r e c r i t i c a l 
l e v e l being set at 25«1unmts or 1 inch representing $ deviations 
of -66$, -81$ and -65$ respectively). T h i r t y two such cases 
have occurred but i n eight cases the mean annual t o t a l was 
exceeded due mainly t o exceptionally ¥et Decembers and 
occasionally wet Octobers, Januaries and Februaries. These 
exceptions were 189^/95 - 1898/99, 1903A, 1908/9, 192*f/5. 
Should r a i n f a l l f a i l s unstantially i n more than one of thethree 
p r i n c i p a l months then a small t o t a l seems assured. Four such 
cases are marked but others come close to i t . 
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Excet>tionallg wet years. The general pattern i s comparable 
wi t h that-of previous table but the arrangement i s reversed. 
Normally again, i t i s the November to January t o t a l s which would 
appear to be the c o n t r o l l i n g influence but 1893A- and 1932/3 
warn of the dangers of generalisation. I n thes£ two years the 
large t o t a l of the f i r s t i s controlled by October although 
December and January are by no means d e f i c i e n t . I n the second 
the Isrge t o t a l i s quite d e f i n i t e l y c ontrolled by the March 
t o t a l which affords a good example of s l a t e r a i n f a l l season 
producing a f i n e t o t a l which i s w e l l abovS the average. 
Average Years. Table 17 gives comparable date f o r fogr years 
whose annual t o t a l s approach most closely t o the mean value. 
These years might be termed average years. There i s , however, 
s t i l l abundant variety w i t h months y i e l d i n g a r a i n f a l l close t o 
the mean value-
I n the analysis of p e r i o d i c i t y , although i t would be 
valuable t o dispense w i t h the a r b i t r a r y monthly d i v i s i o n s , data 
of d a i l y r a i n f a l l i s laeking f o r any length of time. But the 
monthly data serves to i l l u s t r a t e the complexity of the r a i n f a l l 
d i s t r i b u t i o n w i t h i n the main r a i n f a l l period October to March. 
Two types of r a i n f a l l may be distinguisheds 
1. Type of year i n which there i s a long wet s p e l l l a s t i n g 
2 or 3 months, broken by short spells of f i n e weather. 
2. Consists of short wet spells w i t h r e l a t i v e l y long dry 
sp e l l s . 
In the main the r a i n f a l l of northern T r i p o l l t a n i a i s 
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conveGjfcional. P r e c i p i t a t i o r p r e s u l t s froxa-the r i s i n g a i r currents 
i n turbulent s i r masses, the turbulenc^: being caused by heating 
or by the contact of a i r masses of d i f f e r e n t temperatures. 
This overheating of the land and resultant i n s t a b i l i t y i s 
especially a feature of the early months of the rainy season and 
more p a r t i c u l a r l y i n October w h i l s t the contrasting temperatures 
of d i f f e r e n t a i r masses i s closely associated w i t h the passage 
of depressions, over the region; these f o l l o w three main tracks. 
a. PJejaresslons, mssing, ts r North of Eastern .Mediterranean. These, 
depressions form mainly i n the western Mediterranean or Worth 
West Afric a and are common at a l l seasons. The cold f r o n t 
usually aff e c t s coasts! areas and may bring showers but otherwise 
f i n e weather. 
b* Depressions moving east -in the region of Cyprus. These form 
i n the same way as those passing t o the north. Most frequently 
they f o l l o w t h i s track i n winter and spring. The cold f r o n t s , 
moving south and east, a f f e c t the whole area i n sequence. They 
usually cause showers or short periods of r a i n . 'The r a i n f a l l 
and extent of cloud masses associated w i t h these depressions 
decrease w i t h remarkable r a p i d i t y inland from the coast. 
c. Khamsin depressions. The Khamsin depressions form over 
desert regions of north A f r i c a as wave depressions on a f r o n t 
separating a i r which has been ovdr A f r i c a f o r some time and has 
been considerably warmed, from Polar a i r 5 which has recently 
crossed the Mediterranean and i s such cooler. Usually they 
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f i r s t appear over Libjsa then move eastwards. They are preceded 
by strong southerly winds which esuse widespread sandstorms and 
excessively ;high temperatures. The passage of the cold f r o n t 
i s marked by rapid change of wind to the North West. Once the 
cold, f r o n t has passed the increased r e l a t i v e humidity of the •: 
Nor.th West a i r stream causes the formation of cumulus or 
cumulonimbus cloud types and showers may occur near the coast. 
These are most common i n the period FebruarysJune. 
Although the conveetional element i s largely responsible 
f o r the. wide range of occurrences discussed e a r l i e r i t seems 
clear that the orographic e f f e c t s of the Jebel r i s i n g suddenly 
from the^'plains at some distance from the coast, to heights of 
1,000 metres i s s i g n i f i c a n t i f only i n the sense that the 
resultant l i f t i n g of the a i r mass may occasionally t r i g g e r o f f 
p r e c i p i t a t i o n i n already unstable a i r . In summer the excessive 
heating of the a i r immediately above a l i g h t coloured surface 
w i l l encourage i n s t a b i l i t y end the development of i n c i p i e n t 
thunderstorms. 
Storm r a i n f a l l . I t i s d i f f i c u l t to assign precise l i m i t s to 
what should be considered storm r a i n f a l l . 
.. However a value of above 2022*3 f a l l i n g w i t h i n a Z\ hour 
period would seem to cause s i g n i f i c a n t run o f f damage and suggest 
a notable and intense r a i n f a l l f o r t h i s region. { Given the 
eonvectional nature of the r a i n f a l l i t i s also u n l i k e l y that a 
d a i l y reading of MDmm's res u l t s from anything else but storm 
phenoaenum. 
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The data f o r r a i n f a l l i n t e n s i t y i s scanty and one can only 
repeat the observations made by F a n t o l i . ^ Of 695 monthly 
observations made i n the 70 year period l879-19*+7 at T r i p o l i 
oiiiy .179 cases have been recorded where r a i n f a l l i n a 2s* hour 
period i s more than 20mm1s. This represents only 8>8$ of the 
t o t a l r a i n f a l l frequency series. They occurred almost e n t i r e l y 
w i t h the period October-March and predominantly October t o 
January. Oiit of these eases, readings over M5mm'*'s comprised 
something l i k e 30$ o f the t o t a l * I n the steppe, however, at 
Azizia, of 1078 observations made between the years 1919^9, 
r a i n f a l l over 201am1 s constituted only 51/2 of the t o t a l and r a i n -
f a l l over ifOizua's only 0.7$. On the other hand i n the Jebel at 
Garian f a l l s of over aOcsm's comprised 21$ of the t o t a l observa-
ti o n s taken between the years 192W+2 and 1+5$ over ^ Qmm's. 
Thus the two major centres f o r storm r a i n f a l l appear to be 
T r i p o l i and the environs of Garian separated by an area of less 
intensive r a i n f a l l at Azizia. I n tersis of r a i n days r e l a t i v e 
to t o t a l r a i n f a l l the greatest i n t e n s i t y o f r a i n f a l l would 
appear t o be i n the Jebel (table 195. .< . . . ... 
The effec t s of such storms i s d i f f i c u l t t o assess over such 
s large area: they are b e n e f i c i a l and at the same time damaging. 
Certain generalisations, substantiated during the author's 
v i s i t i n 1958/9 can, however, be made. 
These storms are responsible f o r f i l l i n g f i e l d c i s t e r n s , 
tanks and shallow acquifers w h i l s t the rapid surface flow of the 
wadis clears some of the debris accumulated i n the wadls so th a t 
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Rainfoll aad: Rainclays for selected stations.. 
Table 19 
STATION RAIBDASS . RAII5FALL 
(millimetres) 
COAST 
TRIPOLI ( S i d i Mesri) 53 37^.9 
ZAVIA 36.7 267A 
TAGIURA 32 
SABRATHA 36 272»5 
ZUARA 38 223 
ROMS »f3«8 268.7 
ZLTTEN 38 215.7 
MISORATA V6.8 2U-7.V 
STEPPE 
AZIZIA 37 21h,h 
CASTEL BENITO Mt 296.6 
JEBEL 
GARIAfi M+*5 322-6 
JEFREN 32 A 267*3 
GIADO 25.7 226 
KALUT 2k .2 138.2 
IAREUNA hh.h 259 
CUSSABAT **8.3 321*2 
BEN I ULID 16*8 58.6 
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they function t o better e f f e c t l a t e r i n the year. But these 
benefits are extremely l o c a l and great d i f f i c u l t i e s are often 
experienced i n the lower parts of the wadis where much of the 
mud, stones and rubble accumulates. The heavy rains are useful 
f o r leaching down the accumulated s a l t s of successive summer 
i r r i g a t i o n s . I n r e s t r i c t e d places the floodwaters bring 
about a r e d i s t r i b u t i o n of s o i l resources so that the lowlands 
benefit from a renewed f e r t i l e s o i l cover; but the uplands 
obviously suffer from s o i l erosion. 
When the rains f a l l heavily damage can be caused i n several 
ways: damage t o the crops by d i r e c t impact: damage by l u b r i c a -
t i o n , as when walls are weakened or underground seepage ef f e c t s 
deep rooted plants. Heavy run o f f can cause damage to such 
structures as dams, wall s , roads. A point i n case i s provided 
by the Wadi Megenin, notorious f o r i t s f l a s h flooding and one 
of the most problematic of T r i p o l i t a n i a ' s wadis. I t flows from 
the Central Jebel t o the coast at T r i p o l i , a distance of 75 
miles. The spread south of T r i p o l i * s suburbs and the extension 
of a g r i c u l t u r a l land has accentuated the problem of c o n t r o l l i n g 
the i n t e r m i t t e n t floods. Deep diversion channels running 
through the area have been b u i l t but i n heavy storms the wadi 
-seeks i t s o l d channels which are wide and f l a t . Consequently, 
t h i s important a g r i c u l t u r a l area suffers. I n October 1957/8 
(Ghibli) a heavy storm on the Jebel p r e c i p i t a t e d a |lood i n the 
Megenin. Between Castel Benito t o the coast road land was 
flooded from a few inches to 3ft. The s i l t i n g up of the 
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Megenin i n i t s lower reaches involved work on dam s i t e s and 
road clearance (PlateXLX). 
Fortunately few standing crops are affected by the impact 
of these storms although vines suffer. Those farmers w i t h f l a t 
land t r i b u t a r y t o large catchment areas generally suffer most. 
Flood waters cause much damage where slopes give them a 
rapid run o f f . These v i o l e n t effects are most s t a r t l i n g i n 
the f i e l d of s o i l erosion, especially i n the escarpment zone of 
the Jebel where the presence of steep denuded slopes, frequently 
without t e r r a c i n g , accentuates these e f f e c t s . Whilst many 
attempts have been made to con t r o l the wadis i n t h e i r lower 
reaches i t i s obvious the work of s o i l and water conservation 
must, be carried out i n the upper reaches. Revegetation of the 
catchment basins, t e r r a c i n g , damming and water spreading are 
techniques which must be applied extensively i f the deteriora-
t i o n of the uplands i s to be halted. The practices by the 
Libyata.: farmers of esparto p u l l i n g , grazing and t r e e c u t t i n g 
must also be controlled. 
I n the b r i e f discussion of storm r a i n f a l l i t has been shown 
that there i s much v a r i a t i o n of p r e c i p i t a t i o n from place to 
place. This suggests th a t the rate of occurrence of heavy 
storms i s higher i n some areas than i n others. F i g . 12 shows 
that t h i s i s also true f o r annual r a i n f a l l d i s t r i b u t i o n . 
Although i n d i v i d u a l storms or less Intensive d a i l y r a i n may be 
centred i n various parts of the region the t o t a l f a l l taken 
throughout a number of years i s concentrated i n c e r t a i n w e l l 
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defined zones. Most of the r a i n f a l l i s borne on the Horth West 
a i r stream which may cause heavy r a i n f a l l . Basically, much of 
tha t r a i n f a l l i s conventional but the sudden u p l i f t of the 
Jebel f r o n t from the p l a i n i s s u f f i c i e n t t o increase the y i e l d 
from a p r e c i p i t a t i n g cloud and to stimulate r a i n f a l l i n one that 
i s becoming stable. 
R a i n f a l l reaches a mean maximum at T r i p o l i on the coast but 
the d i s t r i b u t i o n i s r a p i d l y modified depending on height and 
aspect t o the Horth West rainbearing winds. Much of the east 
coast appears to l i e i n the true r a i n shadow area of the 
pastern Jebel except near Misurata where the Western Jefara 
appears to l i e completely o f f the .track. The profound 
influence of the ifebel u p l i f * i s c l e a r l y established. . From the 
scarp and piedmont area there i s a rapid increase greater i n the 
centre and west where scarp i s higher. I t i s succeeded by an 
area of l i t t l e isohyetal gradient i n which the highest means are 
found over r e s t r i c t e d areas of Cussabat and Gar-Ian-. R a i n f a l l 
decreases gradually from the east t o the west w i t h the increas-
ing distance from the sea. The southern slopes of the Jebel 
are defined by a rapid decline ILn r a i n f a l l and mark a true r a i n 
Shadow area i n which the annual f a l l s are below 250mm*s. 
Ra i n f a l l v a r i a b i l i t y . The v a r i a b i l i t y of the mean annual^ as 
we have seen, i s a r e s u l t of the nature and d i s t r i b u t i o n of a i r 
masses. 
Previously we have considered the r a i n f a l l v a r i a t i o n i n 
time, but the s p a t i a l d i s t r i b u t i o n of v a r i a b i l i t y from year to 
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year and between months I s of some important significance. 
Fig. 13 indicates the v a r i a b i l i t y of mean annual r a i n f a l l . At 
once i t i s evident that the d i s t r i b u t i o n of low v a r i a b i l i t i e s 
coincides w i t h the highest mean r a i n f a l l t o t a l s w i t h the 
exception of the northern edge of the Jebel;.' The coastal area 
between T r i p o l i and Garabulli records the lowest v a r i a b i l i t y 
and there i s a f a i r l y compact group of stations i n the Central 
and Eastern Jefara w i t h 25-30$ v a r i a b i l i t i e s . Outstanding 
v a r i a b i l i t i e s are recorded i n the Western Jefara and the r a i n 
shadow Ghibla syncline area: areas which are marginal t o and 
sheltered from the main r a i n y i e l d i n g masses. 
D i s t r i b u t i o n of dry and wet years. The s p a t i a l changes i n good 
and bad years i s c l e a r l y shown by comparing the d i s t r i b u t i o n of 
annuel r a i n f a l l during two four year periods., one very dry 
(19^6/7) and the other very humid (1931A). I f one assumes 
that the desert begins where there i s less than 200mm's then 
between these tiro periods the isohyet moved some considerable 
distance East - West p a r t i c u l a r l y i n the marginal r a i n f a l l areas 
of the west coast. Central Jefara and Western Jebel from Assaba 
to Cabao. The north-south movement of drought was i n contrast 
less marked, being controlled by the alignment of the country 
( f i g * 
I n comparison t o Tunisia, which was also affected by the 
drought of 19^7» northern T r i p o l i t a n i a would appear t o derive 
some benefit from i t s generally E-W wave alignment, since i n 
Tunisia the 20dmm's isohyet moved north about 200km1s t o e f f e c t 
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spme of the best farming land and major o l i v e c u l t i v a t i o n areas. 
I n T r i p o l i t a n i a , however, the n e g l i g i b l e harvests i n the Jebel 
were compensated t o some extent by f a i r harvests i n the eastern 
Jefara and Coastal p l a i n . 
I n a l l years there i s localised drought which i n exception-
a l l y dry years may become generalised. The p r o b a b i l i t y of 
occurrence of r a i n f a l l below 200mm1s over periods varying 
between 10 and 35 years i s i l l u s t r a t e d i n fig.1 5 an& i t broadly 
r e f l e c t s the mean annual pattern. Again the southern slopes 
of the Jebel, the west and western Jefara are the areas of most 
probable drought. 
Other forms of P r e c i p i t a t i o n . Snow i s very uncommon i n 
Northern T r i p o l i t a n i a , but coverings have been witnessed, as i n 
19*+9 when 1 metre accumulated i n three days. A t h i n covering 
occurred during 1958* H a i l occurs frequently and generally i n 
association with convectional storms. I n 1955 newspapers 
recorded t h a t crops were destroyed and animals k i l l e d by h a i l -
stones of considerable size. These catastrophles are, however, 
for t u n a t e l y rare. Apart from r a i n f a l l , however, dew i s the 
only s i g n i f i c a n t form of p r e c i p i t a t i o n and i t has not been 
measured by modern techniques. 
Dew.. The contribution of dew to the t o t a l moisture i s frequently 
overlooked i n a r i d regions. Although perhsps not measurable 
over the dry season, i t i s not inappreciable and probably 
contributes a s i g n i f i c a n t quota to available moisture f o r crops 
and vegetation. During August and September very heavy dexf 
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f a l l s were observed by the author at Sidi Mesri lying a few I E E ' S 
to the east of the-town of T r i p o l i . The problem i s one for 
further investigation. 
Evaporation. The meteorological factor of evaporation, together 
with the more hydrological considerations of run o f f , percolation 
and sub-surface drainage and s o i l moisture conditions, enter 
into the whole problem of water a v a i l a b i l i t y for erop growth. 
The climatic water balance i s essentially a comparison of water 
requirement (potential evapotranspiration) with water availabi-
l i t y (precipitation) . Unfortunately measurements of 
evaporation are t o t a l l y lacking and the meteorological data i s 
in s u f f i c i e n t l y detailed to allox* the computation from empirical 
formulas, such as Thornthwsites, of the rates of evaporation and 
the a v a i l a b i l i t y of moisture. I t i s possible, however, to use 
the monthly means of fl?.E. calculated for Malta and compare 
them with the monthly mean of precipitation for northern 
Tripolitania whieh i s obtained by averaging the figures for four 
stations * T r i p o l i , Assizia, Garien and Beni Ulid. The contra^ 
diction of site between Malta and the stations of Tripolitania 
means of course that the P.I. rates for Tripblitania w i l l , i n 
fa c t , be markedly higher owing to the estehded period of summer 
drought i n the l a t t e r and the lower and more variable r a i n f a l l . 
The mean computed P.E. for Malta i s compared with the mean 
precipitation for northern Tripolitania i n Table 19» I t should 
be noted that the ?>S. i s less variable than precipitation i n 
summer, being dependent on less variable physical forces. During 
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winter i t s greater v a r i a b i l i t y i s due to the lover temperatures 
and insulation, and increased humidity i s l i k e l y to be associated 
with the unsettled conditions i n which above average precipita-
t i o n w i l l occur. 
Table 2& . 
Crude Water Balance » Tripolgtania. (Millimetres) 
S O n D J F K A M J J A Year 
Precipi-
t a t i o n 89 16*3 3^ -6 53*5 ^ 6.0 33.9 27-3 10.6 5*7 1*1 -5 A-
M- 120 7f >*5 35>5 32*5 30«0 ^ 7«5 %Z*$&&m$M5^5'®&>1> 
Moisture 
surplus 18.0 13.5 3*9 35«*» 
iioisture 
deficien-
cy l i i d 58.7 10**f 20.2 31*9 89^ 3261+ 367 3671 753-1 
These facts of the water balance are essentially facts.of 
climate. As i t i s seen annual P.E. exceeds annual P. by about 
hQQ%. In the three months December to January there i s a t o t a l 
moisture surplus of 35»*+mm*s but i n the remaining months there 
i s a t o t a l moisture d e f i c i t of 753<Soft's; a value which i s three ... 
times the mean precipitation. 
In practical terms i f an herbaceous vegetation was required 
to. be maintained throughout the year and allowed to grow at i t s 
maximum rate of growth i t would need to be provided with a t o t a l 
amount of water equivalent to **0 inches (1,000mm1 s) distributed 
according to the appropriate values of P*E. On the average, 
only a quarter of the water would be available and the remainder 
would have to be collected from other sources. Such i s what 
happens i n irrigated areas where water i s imported to supplement 
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the natural supply, though i t need only be provided during the 
limited growing season. But the application of water at the 
Potential rate i s harmful as the s o i l w i l l not be properly 
aerated. However, cumulative P»E. can only be reduced by 
g^ -jjGmm's without in h i b i t i n g the f u l l development of the plant. 
Again some water w i l l be stored i n the s o i l from surplus months 
into deficiency months which can be used by plants. The amount 
of storage moisture available to the plants w i l l depend on a 
number of factors including the type and depth of s o i l , and the 
nature of the crop. 
The capacity of the s o i l to hold moisture w i l l influence 
the run o f f water, for gust as at the end of the rain season 
plants draw stored moisture from the s o i l so at the beginning 
of the rains, moisture surplus to current plant requirements 
w i l l be needed to restore t h i s moisture. Unfortunately there 
are as yet no measured values of moisture holding capacities of 
Tripolitanian soils (cf. p. 95 )• 
The moisture surplus does not take into account, however, 
the amount lost by run o f f , which i n the Jebel i s considerable, 
from the areas of rock outcrop. This loss i s compensated to 
some extent by the r e l a t i v e l y high water holding retentive soils 
i n the sedimentary lowlands of the Jefara and Misuratiao, and 
also by the fact that many of the wadis f a i l to discharge into 
the sea. On the basis that a quarter of the annual precipita-
t i o n i s lost by evaporation and transpiration (P»E.) and allowing 
a further loss of a t h i r d through run off the t o t a l available 
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moisture amounts to about 25mm,s which over an area of 67,390 
km2 would t o t a l 1*687 m i l l i o n m's 3. This figure i s to be 
compared with the estimates of 60 mil l i o n M3 used annually for 
i r r i g a t i o n i n the Jefara and at least 13 m i l l i o n M3 for 
in d u s t r i a l and urban u^age at T r i p o l i * Zuara and Misurata^®'. 
The implications of the above for agriculture i s that at 
the present the fraction of moisture evaporated and recoverable 
for dryland farming represents a much greater volume than that 
which i s recovered by i r r i g a t i o n , but that there i s sufficient 
water f o r i r r i g a t i o n . However, supplies of underground water 
available for i r r i g a t i o n are extremely localised. In f a c t , the 
greater part of available moisture (1,032 m i l l i o n M3), according 
to estimates made by F a n t o l i ^ ^ , i s concentrated i n a zone 
which includes only the northern edge of the Jebel and the 
Jefara. 
From t h i s calculation the water budget would appear to be 
sound but there are significant regional variations. An 
attempt has therefore been made to define b r i e f l y the water 
supply zones on the basis of mean r a i n f a l l , distribution of 
acquirers and their potentialities as regards sedentary 
agriculture* I t w i l l be necessary to recapitulate and expand 
the observations made i n Chapter IX where the distribution of 
water resources was considered. As was noted on p. 25 the 
greater part of the water available for agricultural purposes 
i s drawn from wells tapping underground acquirers. The most 
p r o l i f i c yielding areas now under exploitation and l i k e l y to be 
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increasingly u t i l i s e d axe situated the length of the coastal 
plain and i n parts of the adjacent steppe. In the Jebel and 
the Dahar reconnaissance surveys i n the past by I t a l i a n s , more 
recently by U.S,OiM.ffi have f a i l e d to produce evidence of the 
existence of accessible acquirers which could be tapped to 
support an irrigated agrarian economy. Thus throughout the 
Jebel and i n the adjacent lowlands where ground water i s salty 
at a depth of from 60-80 metres, there are many tanks and 
cisterns ( f i g . 16). The capacity of these tanks i s generally 
a few cubic metres. The use of these tanks and cisterns i s a 
p a l l i a t i v e measure absolutely necessary where the population i s 
dispersed and wells are inadequate. The cisterns are generally 
situated near rocky slopes where absorption of r a i n f a l l by the 
s o i l i s low and a large proportion runs o f f . This water i s 
collected by means of small earth or stone walls and i s tun into 
a sedimentation p i t ; and on to an underground cistern; In 
general their capacity i s small and they are u t i l i s e d mainly by 
Libyans. 
Water supply from the cisterns i s more subject to drought 
influence than are wells since they depend on heavy r a i n f a l l and 
an adequate run o f f . However, the cistern i s of value i n 
extending land development to a greater distance from wells than 
would otherwise be possible. The well may be expected to give 
a small, but constant, supply of water at a l l seasons; the 
cistern provides water for most of the year. This i s a l l that 
3E United States Overseas Mission. 
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i s required, however, for the planting of trees. Whereas the 
mobile nomad can migrate when cisterns dry up the settled farmer 
i s tied to a certain radius from a more permanent well or 
spring water supply. Where the natural impluvium i s rocky and 
bare i£ lends i t s e l f to the collection of run o f f waters but i n 
such cases the construction of underground reservoirs i s 
d i f f i c u l t and costly. The distribution of wells i n the Ghlbla, 
largely defined by the drainage basin of the wadi Soffegin, i s 
sparce although a systematic survey of the potentialities of the 
acquirers has yet to be undertaken. Water i s more than *f0 
metres below the surface over much of the area and yields are 
generally low even though the soils of the wadi bed are suscep-
t i b l e to agricultural development. Cederstrom^^ suspects 
that* i n the lower regions of the basins, water may occur at a 
moderate depth towards the coast but i t s use depends on further 
test d r i l l i n g . 
Surface waters. As a rule i n North Africa surfaee water dischar 
ges almost always starts violently, sometimes even with such 
suddenness as to cause loss of l i f e . In the Jebel, where there 
i s an appreciable r a i n f a l l over steep slopes with only a sparse 
vegetation cover, the run o f f could amount to as much as half 
the r a i n f a l l , depending upon the dryness q£ the catchment area, 
s o i l depth, and the intensity and duration of the precipitation, 
although no records are available f or the rate of run off from 
any of these wadis, fed by their catchments, i t i s certain that 
those i n the Central and Eastern Jebei are, at times, heavily 
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floaded by reason of the fact that i n their lower reaches they 
have to be bridged by large spans* The wadi Ramie draining 
north from Tsrhuna had a bridge with a single span of 20 metres 
obviously designed for maximum flood periods* 
Uncontrolled, these flash floods of the wadis are a threat 
to s o i l and moisture conservation not only i n the Jebel but also 
i n the plains where they reach the coast (Plate X>x)« The only 
systematic attempt to harness rain water disposal and prevent 
s o i l erosion seems to have been mad© by the Romans who between 
the 2nd and 6th centuries extensively colonised the more humid 
parts of the Central and Eastern Jebel. Their techniques; were 
mainly designed to, reduce the flow of wadi water by dams across 
the valleys i n the mountain t r a c t , diversion dams i n the pied-
mont zone, thus creating humid areas fanning out from the foot 
of the scarp, and the reduction of surface and s o i l erosion by 
terracing of steep'slopes and wadis sides. Aligned with 
aydrological practises as the extension of arboriculture on the 
watersheds and slopes where the extensive rooting systems of,the 
trees held the s o i l and reduced surface run o f f .1 This rational 
system was allowed to decay during the occupation by alien Arab 
pastoralists, and being accompanied by the destruction of the 
plantations, the processes of erosion were rejuvenated. Similar 
techn&ques are s t i l l applied i n restricted areas by the Libyan 
farmer today, but his a b i l i t y to promote such schemes, as we shall 
see l a t e r , i s limited by his attitudes end economic position. 
This seems evident from the contribution made by the state 
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tova'rds schemes for restoring some of thi s lost f e r t i l i t y to 
these areas of the Jebel. Since 195^ development agencies 
have been engaged on the construction of earth and rock dikes i n 
several wadis flooring south to the Ghibla^Taraglat Tmasla, and 
Haamein. covering an area of 3,800 hectares (Plate3QEL). The 
control of the Megenin, perhaps the most precocious of Tripoli^-
tania's wadis, i s also being planned to develop an area of 
some 6?09000 hectares. Emphasis i s also being l a i d on self 
help programmes which demonstrate to farmers the Importance of 
terracing, 
Wells. The greatest concentration of x*ells i s seen i n f i g * -:I6v 
to be i n the coastal plain and adjacent steppe areas. The 
majority of these wells (18,000) tap the two superficial water 
layers whilst a further 58 exploit the deep artesian and semi-
artesian rdquifers. These artesian wells are situated at 
intervals along the coast from Psida i n the west $6 Gioda i n the 
east. There are 7 i n the T r i p o l i zone and a. cluster of 15 and 
6 at Grispi and Gioda. A further 19 sulvartesian wells (these 
are sunk to the depth of the artesian wells but the water does 
not rise to ground level through i t s own pressure) are dist r i b u -
ted i n the Eastern Jefara and the coast with a concentrated 
group of 8 wells at Garibaldi. These wells at Garibaldi are, 
however:, not i n use. 
The t o t a l i r r i g a b l e area commanded by these wells amounts 
to about 7O90QO hectares. 
F i r s t Shallow Mauifer. This source of water i s found of 
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varying depths according to the height above sea level.and the 
distance from the coast. I t i s the source of water for the 
numerous Libyan wells which have contributed greatly to farming 
since ancient times. The fact that i t was the only water table 
in. use prior to the I t a l i a n a r r i v a l i s proof of i t s accessibility. 
The greater abundance of water and higher density of wells i n 
the coastal depression i s explained by the fact that the average 
slope of the acquifer from the coast i s about 2sl,poo. I t i s 
due also to the fact that the inclination of the aquifer i s 
not uniform., being steep at the base of the Jebel and almost f l a t . 
near the coast.. At T r i p o l i the water table l i e s between 5 and 
15 metres but towards the east i t s depth increases to 20 metres. 
West of T r i p o l i the acquifer i s near the surface as evidenced 
by the presence of salt marshes and springs. At Azisis the water 
table i s 'bty'B&tses below the surface and 92 metres at 3 i r e l 
Gfaneffl.. The movement of water i s fast i n the east but i n the 
west, where the water table i s near the surface, the flow i s slow 
and not surprisingly saline. This phreatie water table either 
exists as one solid mass of waterbearing strata or as several 
thinner layers depending on the deposits, but l i e s above the . 
Tyrrenhian clay at Az'izia. Worth of Azi.sie the second acquifer 
passes beneath th i s clay layer. 
Potentialities of Aquifers. The indigenous Libyan farmer makes 
good, use of this shallow waiter layer and exploits i t by means of 
the 'Daiu' system ( i . e . a pulley system operated by animals)Cpiatexx 
From.the high concentration of wells i n the TripolirT&giura af>ea 
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yields of from h.5-13*5 m3 per hour are obtained but generally 
the farmer i s content to draw 3^8 m3/hr., sufficient to i r r i g a t e 
an area of from f-1 hectare. Whilst t h i s supply i s inadequate 
for large scale i r r i g a t i o n to replace the Balu by electric 
pumps, without f i r s t reducing the number of wells, would soon 
result i n a depletion of the water resources. 
In certain parts yields from t h i s acquifer are as high as 
those obtained from the 2nd. At El Maia (west of T r i p o l i City) 
water i s only 2^ -6 m's below the surface and yields of 20 m3/hr. 
are possible. Inland at Castel Benito water i s at 19T25 mrs and 
yields of jO-i+O m3/hr„ allow the i r r i g a t i o n of c i t r u s , peanuts, 
lucerne and potatoes. 
In the extreme east of the Jefara at Garabulli the 1st water 
table i s rarely used for i r r i g a t i o n . At Gorradini the water 
table i s deep and yields from windpuaps are low m3/hr.). 
The lOw capacity of these wells i s due to their inaccessibility 
rather than their paucity. In the Western Jefara at the foot 
of the Jebel the 1st r-aqulfer appears as a li n e of springs, being 
notable at T i g i and Giosc. The flow of the spring at Tigi i s 
only m3/hr. and. could be made to yield higher by digging tunnels 
or trenches further into the break of slope along the spring 
lime and thus tapping water even i n summer. The springs from 
Sceckshuik-G-asr el Hag have a higher discharge and support 
numerous palm trees, but at Kalut there are only a few springs, 
l i t t l e more than sufficient for domestic water requirements. 
A few.tree crops and terraces are found on the lower part Of the 
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escarpment. Although there i s a flox* o£ 152 m3/hr. from the 
Sciersolaria spring north of Tarhuna - i t disappears on 
reaching the plain. 
Only at the coast and inland at Suani Ben Adem and Ben 
Gascir i s the 1st water table sufficient to allow i r r i g a t i o n . 
2nd JV9tqulfer.* Because of the higher yields t h i s noquifer i s 
of tremendous importance. TheodOrou-^ clearly establishes the 
relative importance of the various aaquifers i n the region of 
Zavia (Table 2i1). 
Table -2tf. 
. Number of Libyan and I t a l i a n wells exploiting the 1st 
and 2nd acquifers and aitesian supplies i n the Zavia 
, • area. 
Libyan I t a l i a n 
1st Acquifer 17b 26 
2nd " 0 129 
Artesian 0 2 
Water i s abundant i n t h i s sqquifer; i t has formed the basis 
of I t a l i a n agricultural expansion. Along the coast, farmers 
with large holdings favour the use of t h i s acquifer. I t i s 
exploited by large scale commercial farming enterprises, I t a l i a n 
demographic settlements and the town of T r i p o l i for domestic 
water supplies. Today there are probably about 2,000 wells 
drawing on i t s supply.^34) 
The f i r s t and second egquifers are recharged continually 
bjj r a i n f a l l at the rate of about l?-20mmls per annum (Cederstrom, 
33, for the E r i p p l i area). Where the r a i n f a l l i s over 250mm's 
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and groundwater i s continually on the move ( i . e . Central and 
Eastern Jefara), the quality of the water i s good and not l i k e l y 
to deteriorate but i n western parts of the Jefara and lowlands 
of Kisuratino the f i r s t water table i s of doubtful quality, where 
the water i s slow movang and r a i n f a l l i s low. 
The early exploitation of the second A q u i f e r was carried 
out by d r i l l i n g boreholes i n the bottom of ancient, shallow wells 
and pumping apparatus was placed at the bottom of the well to 
raise the water to the surface. But later the technique was to 
sink to a depth of I metre above the shallow water table, and 
then to bore a tube w e l l down to the semi-artesian level and 
use the f i r s t well as a reservoir for the pure water. The water 
was then distributed i n cement or l i g h t concrete pipes for flood 
i r r i g a t i o n or more recently by sprinklers which reduce the 
expense of levelling sufl increase the ir r i g a b l e area. 
The abundance of water i n the second water table has been 
questioned as a result of recent observations of water levels 
i n wells distributed i n the Jefara between T r i p o l i , Bianchi, 
Suani Ben Adem and Gastel Benito. The history of t h i s area 
after I t a l i a n occupation has been one of new wells being 
constructed each year and pumps being replaced by larger pumps 
from time to time. From the f a l l i n static levels noted through-
out the area i t seems that a drop, i n static level has exceeded 
recharge. In 20 years water levels have f a l l e n as much as 15 
metres near Castel Benito, 5 metres east of T r i p o l i City. The 
drop i n level i s convincing at Bianchi and Giordan!. (Table t2>2<3») 
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Table .22,, 
Death of water below ground level 
(metres) 
Bianchi Farm 150 
1938 1^*7 1950 Sept. 1951. 
11.10 13*20 13*90 lif.50 
Glordani Farm 55 
1939 19**8 
17*50 17.9P 
I t i s reasonable to assume that the 750 pumped wells i n 
t h i s area are robbing adjacent areas of supplies. Consequently 
th i s area, which has fostered an intensive development of 
cult i v a t i o n , may be near the l i m i t of sustained development, and 
locally sustained development i s being exceeded. 
Artesian Waters. As was noted i n Chapter I there are three zones 
of artesian waters yielding from 20-350 m3/hr. under natural 
flow. 
The development of their artesian waters has only been 
p a r t i a l and several of the deep artesian wells have gone but of 
use as a result of corrosion of the tubes. Others are found 
to be i n need of repair* Most of the sub-artesian wells i n 
the t h i r d water table have been l e f t undeveloped owing to lack 
of funds. 
The high water yields of the artesian vaquifers, and their 
low running costs for i r r i g a t i o n are overshadowed by the low 
quality of these waters which have hindered development. In 
particular these waters are noted for their high content of 
sodium chloride. 
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The most salt tolerant crop i s the date palm which can with-
stand up to 10 grams, per l i t r e 1,000 of KaGL, although i t 
prefers 3* 5he olive and almond can resist 3 grams, per l i t r e , 
vines 2 and fig s 2-*3. 
The effect of i r r i g a t i o n on crops i n certain areas depends 
also on the type of s o i l and s o i l sol]Btion§ large numbers of 
soi l s , particularly i n the Jefara, are sandy, permeable and well 
drained, devoid of ehloride, r i c h i s Cs Co3 thereby allowing 
the use of some poor quality water for successful i r r i g a t i o n . 
Mfi^^3^jpM. P^ g^ P.ns_oX^ lg^ J£lj5la. Along the coast and as 
far inland as Azizis there i s water i n sufficient quantities for 
livestock, human concumption and irrigation:, but i n the Western 
and Eastern Jefara, and i n the v i c i n i t y of l&surata water for 
i r r i g a t i o n i s limited by increasing s a l i n i t y and depth of 
acquifers ( i . e . Eastern Jefara). 
(a) West Coast. Here underground water i s constituted by the 
phreatic and western artesian type with two acquifers. Pockets 
of freshwater are found amidst the dunes along the coast but 
saline water occurs on the surface. In the western areas fresh-
water i s found i n areas of higher elevation but they are limited 
I n flow and quality. 
(b) Central Part of Western Jefars. This area contains the 
spring l i n e zone, and despite the low r a i n f a l l , numerous- cisterns 
to collect and store surface water flow. Xn the sandy area to 
the south of Sormant:5 Sanrar wells are evenly distributed at 
intervals of approximately 2 miles. Water i s of reasonable 
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-quallty and generally at a depth of 20 metres below the surface. 
( c ) Inner J e f a r a . Water i s at 30-40 metres and w e l l s are 
absent. The quality of water i s low but may be a v a i l a b l e i n 
reasonable q u a n t i t i e s . 
(d) Eastern Dune J e f a r a . This region i s s i m i l a r to the Western 
Dune J e f a r a . I t i s the zone of the deep phreatic water and 
w e l l s are sparse• 
Although c e r t a i n underground water could be developed 
(e.g. Western Bianchi and dune south of T r i p o l i ) , the develop-
ment elsewhere depends l a r g e l y oh finding cheap means of 
r a i s i n g deep quaternary water. Much depends a l s o on the better 
use of brackish water. The I t a l i a n settlement of C r i s p i 
provides an example of such u t i l i s a t i o n of s a l i n e a r t e s i a n 
waters. The i n i t i a l scheme was f o r the s e m i - i r r i g a t i o n of s a l t 
t o lerant crops excluding those with t h e i r whole l i f e c y c l e i n 
the summer. On a 10 heetare holding o l i v e s were planted 15 x 
30 metres (almost dry c u l t i v a t i o n spacing), leaving space f o r 
4 hectares of c e r e a l s , 4 hectares of pulses, 0.5 hectare lucerne 
and 0.5 hectare of spring-summer grasses and a small area f o r 
i n d u s t r i a l and h o r t i c u l t u r a l crops. With only one f i f t h of 
the area i r r i g a t e d and the land r e s t i n g for 1-3 years the r e s u l t s 
have been encouraging. Olives and dates have done w e l l but 
f r u i t t rees ( c i t r u s ) have given disappointing y i e l d s . Wheat, 
barley, pulses and sorghum seem to-thrive but tobacco, potatoes 
and groundnuts have hot done w e l l . This example demonstrates 
c l e a r l y the value of the o l i v e under s e m i - i r r i g a t i o n i n an area 
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of marginal r a i n f a l l and where i r r i g a t i o n waters are f a i r l y 
saline «. 
The use of saline water on permeable well drained soils 
i s not as dangerous as i n heavy s o i l areas, since there i s less 
chance of waterlogging and consequently more leaching of the 
s o i l s . When a calcium s o i l i s i r r i g a t e d with water of a high 
sodium content the sodium tends to replace the calcium and the 
s o i l becomes saline, but t h i s can be corrected by the applica-
t i o n of gypsum (Ga So4) which i s p l e n t i f u l i n Northern T r i p o l i -
tania.. Therefore there are d i s t i n c t p o s s i b i l i t i e s i n the 
Misurata area.. 
The problems of water use and supply are complex. The 
physical limitations of the Dalu, although inexpensive and 
adapted to meagre supplies of water from the shallow water, >. 
are obvious. I t a l i a n developments of artesian and semi-artesian 
waters called f o r high capital investment but made possible the 
expansion of sedentary agriculture. Ultimately one must 
consider costs, and since land i s relatively, p l e n t i f u l and water 
scarce and expensive there i s much to be said for the develop-
ment of r e l a t i v e l y cheap water (artesian) f or dryland cropping 
developments. This has been successful at Grispi where a 
rational rotation and limited use of brackish water was applied. 
Thus i n areas where water i s brackish and techniques of 
water i r r i g a t i o n limited or costly there i s much to be said f or 
the development of dryland cropping i n combination with f u l l y 
i r r i g a t e d crop areas. Even i n the best water supply areas the 
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probiem of depletion of water resources can be mitigated by 
i n t e n s i f i c a t i o n of crops with low water requirements and suited 
to dryland cu l t i v a t i o n * Furthermore, since 19*+5 the increased 
production o£ summer cash crops grown under i r r i g a t i o n , e.g. 
groundnuts, even by formerly subsistence Arab farmers has 
inevitably produced a s t r a i n on water supplies as has been noted 
at Bianchio 
Water costs. I t i s to be expected that i n a country irtiich has 
no flowing r i v e r s costs of water w i l l be high although Varying 
with methods of drawing water and application. This i s one 
reason why every ef f o r t should be made to p r o f i t as much as 
possible from the r a i n f a l l and employ cropping systems i n which 
water requirements are at a minimum. 
Considerable e f f o r t s were made by the I t a l i a n Government 
to develop i r r i g a t e d farming and a schedule of water costs 
obtained oh four different types of. settlement indicates the 
Appendix 
pattern (Tables 22a and 22b)»^ B r e v i g l i e r i i s a dryland s e t t l e -
ment i n the eastern Jebel where water i s not e a s i l y found. 
While the c a p i t a l cost of water per hectare i s lower by f a r than 
on any other settlement, the c a p i t a l costs per cubic metre and 
running costs per cubic metre are very much greater. 
O l i v e t t i i s situated on the west coastal p l a i n where water 
i s e a s i l y obtained* Farms are smaller and the proportion of 
i r r i g a b l e land on each farm i s 10$. As might be expected, the 
c a p i t a l cost of water development per hectare i s higher, i n 
proportion to the increased amount needed for i r r i g a t i o n , but 
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the c a p i t a l cost per cubic metre per annum i s very much lover 
than at B r e v i g l i e r i . Running and maintenance charges are also 
l e s s . 
On the C r i s p i settlement, owing to the f a c t that the* treiter 
contains impurities, the whole farm area had to be developed 
with pipes and furrows to allow some rotation i n the i r r i g a t e d 
area each year. 
That the i r r i g a t i o n of land i n the semi-arid areas of 
T r i p o l i t a n i a i s costly compared with dry farming on the Jebel 
i s shown by the c a p i t a l outlay on water developments i n 
r e l a t i o n to the whole farm areas; that i s £3«3« per hectare 
for dryland farming on the Jebel, compared with £22,2. and 
£J&A. elsewhere. 
Climatic Extremes. Amongst the most important of extreme 
climatic phenomena affecting crop growth and production i s the 
occurrence of the southerly winds (Ar. G h i b l i ) . Snow i s very 
uncommon but has been witnessed i n the Jebel i n 19*f9 when 
1 metre accumulated i n three days and covered most of the area. 
H a i l occurs more frequently, and generally i n association with 
conventional storms. In 1955 i t i s recorded that crops were 
destroyed and animals k i l l e d bp hailstones of considerable s i z e -
Extreme minimum temperatures of 0° c are r a r e l y exceeded along 
the coast w h i l s t 5°c i n the Jebel and semi-desert regions are 
normal, but such temperatures are r a r e l y prolonged as to i n h i b i t 
crop growth* Yet Broc r e c a l l s the i n j u r y of young trees by 
frtfst i n the Jebel valleys at 8-900 metres* 
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The Ghibli Wind. The Ghibli wind (the d i r e c t i o n from which i t 
blows supplies i t s name i n Arabic) i s a manifestation of the 
v a r i a b i l i t y of climatic conditions i n the region. I t consti-
tutes a hot dry current of Tropical a i r moving south and south 
west to the north across the country with i t s source i n the 
Sahara. Usually i t moves north over the east side of a 
depression over the Western Mediterranean or North West A f r i c a . 
The s i z e of the area affected depends largely on the synoptic 
si t u a t i o n modified by the l o c a l factors of r e l i e f , aspect and 
position; but whether a deep depression i n the northern 
Mediterranean or a minor one over Tunisia almost the whole of 
the region comes under i t s influence with pronounced.effects on 
the southern slopes of the Dahar and the continental parts of 
the Jefara lying to the north of the piedmont zone of the Jebel. 
Here, as a katabatic current coming down the scarp, i t i s 
associated with excessive temperatures experienced during the 
summer months. 
C h a r a c t e r i s t i c a l l y , the Ghibla i s a hot dry wind and i t i s 
d i r e c t l y responsible for a sharp reduction i n atmospheric 
humidity with rapid increases i n temperature. I t may r a i s e 
temperatures to a maximum of 50°c and changes i n humidity from 
90-10$. are not uncommon. I t s dryness causes an increased 
transpiration fcom plants and a more immediate evaporation from 
the s o i l . Amongst other things the Ghibla would appear to be 
responsible for the eye disease Trachoma which i s prevalent 
amongst the r u r a l Arab population. 
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During 1958-59? the author observed the onset of a Ghibli 
of which a short description follows. I t was preceded by a 
l u l l i n the prevailing (generally north west wind) l a s t i n g some 
15 minutes. The onset of the Ghibli was accomplished i n a 
matter of minutes. Wind force rose to 6 or 7 on the Beaufort 
scale and quantities of sand dust carried by b l a s t s reduced 
v i s i b i l i t y to ten yards and l e s s . On average the f i r s t hour 
vms sibprmy and hot; thereafter wind was l e s s intense and 
V i s i b i l i t y improved, but the temperature remained high. The 
end of the Ghibli came j u s t as quickly with a sharp r e v e r s a l i n 
wind direction to the North and i n f l u x of cooler a i r . 
During Ghibli out of door a c t i v i t y was v i r t u a l l y impossible 
for the whole duration of the wind. Europeans are l e s s adapted 
than Arabs to high temperature and dryness during G h i b l i . I f 
the winds are strong then the heat haze i s often accompanied by 
sandstorms and wherever the vegetative cover i s disturbed by the 
misuse of s o i l (e.g. grubbing of plants for f u e l or overgrazing) 
the winds tend to produce dunes. 
On the other hand the Ghibla i s e s s e n t i a l for the maturing 
of the date harvest i n the l a t e summer. Along the coast the 
Ghibli are most frequent i n the early and l a t e summer, periods 
of c r i t i c a l r a i n f a l l } but they may a r r i v e i n November or early 
Spring. Normallyj the duration of the Ghi b l i i s no longer than 
three days but i t may blow up to f i v e and i n rare cases eleven 
days. A similar pattern of occurrence p r e v a i l s i n the Jebel 
and steppe except that the winds are more frequent and l e s s 
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e a s i l y interrupted than at the coast by temperature inversions 
brought about by the sea winds* The wind i s modified i n the 
Jebel by l o c a l variations i n r e l i e f and exposure. 
Temperatures. The thermal regime tends to show Mediterranean 
c h a r a c t e r i s t i c s i n winter and Saharan i n summer. Overall, the 
region r e f l e c t s the position of the Mediterranean as a clim a t i c 
contact zone. 
There are notable differences i n mean temperatures i n time 
and space owing to the interactions of various cl i m a t i c elements 
including distance from the sea, l o c a l r e l i e f , and difference i n 
the constitution of the ground surface. As we have seen $he 
seasonal change of mean monthly temperatures are most equable 
at the coast and i n the Jebel with the greatest range i n the 
steppe and semi-desert regions. The extremes of temperature 
are of some significance. Summer maximums are recorded for the 
steppe whilst winter minimum are highest i n the Jebel and semi-
desert, fcipre important s t i l l , as regards crop growth, are the 
variations i n d a i l y temperatures whose lasge range i s a marked 
feature of the climate. lower night and day temperatures might 
be expected i n the dimese and sand areas r e l a t i v e to the 
temperatures on the compacted wadi c u l t i v a b l e areas and sebkas. 
At the coast the d a i l y range i s moderated i n summer by the 
cooling influence of the Mediterranean during the day and the 
relative^ warmth at night. Inland, however, t h i s influence 
declines. High day temperatures and low night temperatures 
cause intense damage to maturing wheat and barley. Also the 
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extreme diurnal variation i n temperatures during the flowering 
phase can affect o l i v e s . 
Frosfr. I t i s common knowledge that f r o s t occurs along the coast, 
but more frequently i n the high v a l l e y s of the Jebel, with 
highest incidence i n January. In the oases on coast a l margin 
they are l i k e l y to be l e s s frequent than inland. S i m i l a r l y h i l l 
foot and h i l l top s i t e s have reverse relationship. On the 
higher slopes - f r o s t s x-rill be due to low temperatures of free 
a i r rather than the pondering up of cold a i r draining into wadi 
chollows and lowland basins. 
Gravity flow of a i r would seem to take place i n the evening. 
More equable temperatures on h i l l slopes may account for the 
f a c t that settlement i s scattered along the h i l l slopes, 
surrounding the farming land. 
The Libyan farming areas appear well adapted to the thermal 
regime at the coast. A dense cover of palms and other tree 
crops, including the o l i v e , e x i s t s . C u l t i v a t i o n i s ca r r i e d on 
over r e s t r i c t e d areas and a high percentage of the Isnd i n the 
oases i s i n constant use. Fallow land i s inv a r i a b l y l e f t with 
a weed cover after harvest. These practices give an insulating 
e f f e c t , especially on s t i l l nights when radiation i s most intense. 
In contrast I t a l i a n agriculture i s characterised bjr the 
wide spacing of trees and dispersed c u l t i v a t i o n s t r i p s scattered 
over large areas. Clean weeding i s a common practice. The 
re s u l t of the European approach to land use i s that the areas 
suffer badly from the e f f e c t s of diarn a l changes i n temperature* 
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The human impact of these extremes i s r e l a t i v e l y small 
amongst p a s t o r a l l s t s . I n the coastal oases and steppe, however, 
l e s s marked d a i l y ranges have an Immediate impact on the se t t l e d 
farmer to hi s benefit and detriment. 
Implications of R a i n f a l l Regime. The s c a r c i t y of r a i n f a l l i s 
not the only inconvenience to agriculture; i f the quantity of 
r a i n i s repeated from one year to another with a c e r t a i n 
r e g u l a r i t y and with a good seasonal d i s t r i b u t i o n then i t i s 
convenient for cereal c u l t i v a t i o n . Instead, the t o t a l r a i n f a l l 
v a ries from place to place and with marked seasonal v a r i a b i l i t y 
and contrary to the needs of herbaceous crops - scarce r a i n f a l l 
i n autumn. But tree crops possess a notable resistance to 
clima t i c variations, and the techniques of dryland c u l t i v a t i o n , 
r a t i o n a l l y applied, can maintain the humidity i n the s o i l . 
Since tree cropping i n t h i s form must be extensive i t incurs 
ce r t a i n l i m i t i n g economic f a c t o r s ; the long waiting period 
before the o l i v e f r u i t s and the inherent dangers of monoculture 
may provide serious handicaps to arboriculture. The r i s k s and 
delay can be ameliorated by i r r i g a t i o n and the development of 
intensive polyculture as opposed to extensive monoculture forms 
of c u l t i v a t i o n . 
The gradient of v a r i a b i l i t y f a l l s steeply Inland from the 
coast. Even on the coast the r e l i a b i l i t y i s such that i r r i g a -
t i o n i s necessary everywhere i f the quantity and quality of 
harvests are not to suffer and fluctuate v i o l e n t l y . In t h i s 
context the s t a b i l i s a t i o n of crop y i e l d s i s as much a problem i n 
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T r i p o l i t a n i a as the development of new lands. In sp i t e of 
violent fluctuation i n annual r a i n f a l l cheap i r r i g a t i o n from a 
shallow phreatic water table has enabled the growth of reasonably 
secure settlement i n the narrow and discontinuous oases of the 
coast w h i l s t the abundance of c i s t e r n s and tanks on the Jebel, 
w h i l s t helping t h i s s t a b i l i s a t i o n , have not completely assured 
s t a b i l i t y . Where i r r i g a t i o n water i s not available then the 
dryland farming of tree crops and the s h i f t i n g c u l t i v a t i o n of 
cereals becomes important. 
The Impact of Prolonged Brought Conditions. In a l l areas other 
than the coast and Jebel the indigenous population has been able 
to adapt i t s e l f to a preponderance of bad seasons over good by 
a precarious nomad economy. Intense v a r i a b i l i t y of i n s u f f i -
cient r a i n f a l l has been, and w i l l continue to be, a tremendous 
retarding element i n a g r i c u l t u r a l development. 
Development and s t a b i l i s a t i o n are complementary i n Libya -
each absorbing an equal share of national and foreign c a p i t a l 
resources, e.g. 
1. L.P.D.SiA. i n 1^55 spent £L2Q0j000 on STABILIGATION'- * 
£L110,700 i n Agr i c u l t u r a l 
Development. 2. 1956-7 comparable figures were £112^,000 and £1227*1*96 
respectively. 
E f f e c t on Agriculture* Several conclusions can be made regard-
ing the e f f e c t on agriculture of the a r i d i t y and i n s t a b i l i t y of 
T r i p o l i t a n i a 1 s climate and the limited d i s t r i b u t i o n a l q u a l i t y 
of water for i r r i g a t i o n . 
(1) The climate of T r i p o l i t a n i a produces r a i n when there i s 
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l e a s t demand for i t . Consequently there i s an accent on winter 
crops. On the other hand, i n the season of greatest potential 
growth, summer, r a i n f a l l i s absent. Such a s i t u a t i o n puts a 
high premium on moisture storage, m& irrigation/d&nd^ dry ?' 
farming.'. For crops dependent on the winter r a i n s the growing 
season extends from October to March but i s generally one month 
behind the Jebel. A c t i v i t y i s halted during the summer months 
for a l l crops except those that are able to withstand the 
drought by radicular development or a l t e r n a t i v e l y those which 
receive i r r i g a t i o n water. 
(2) Thermal cl i m a t i c conditions i n winter allow, on the whole, 
a wide range of crops but the rapidity i n the change of tempera-
ture from summer to winter, which may be accelerated by a G h i b l i , 
i s a limiting factor. Thus crops with a short cycle of growth 
and which mature i n early spring are favoured. Even during 
the winter months wind and temperature conditions can be marginal 
for such crops as tomatoes, melons and potatoes. 
(3) The G h i b l i , as the r a i n f a l l , but i n a contrary sense, co n s t i -
tutes a c l i m a t i c factory regulating production and even d i s t r i b u -
t i o n of crop plants. This i n f e r n a l wind, whilst i t may be 
e s s e n t i a l for the ripening of the date palm i n l a t e summer and 
can be b e n e f i c i a l as regards phytosanltary conditions, has also 
a detrimental e f f e c t . By reducing humidity i t increases trans-
p i r a t i o n and accentuates evaporation from the s o i l . Thus 
inducing drought conditions. Such action i s also harmful to 
the reproductive organs of those plants which flower i n spring 
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(26) at a time when g h i b l i conditions are most frequent. Leone 
observed t h i s phenomena i n several herbaceous plants and tree 
crops which flowered l a t e . Therefore the c u l t i v a t i o n of crops 
which flower before the period of strong g h i b l i s i s most 
convenient. Barley i s grown as the major dryland crop and i t 
matures at the end of JyJarch. However, should the early r a i n s 
be l a t e then even t h i s short cycle crop i s exposed to the 
ghiblio In the same way the: l a t e r a i n s i n spring are valuable 
for the flowering of such tree crops as the o l i v e . I f these 
are absent then fecundation i s negligible* 
Through the centuries the farming calendar has been adapted 
to these natural phenomena, with the r e s u l t that c e r t a i n types 
of crop management can be distinguished (Table 2^). 
A. Ra^nwMeE.ed crpp>,. 
( i ) Autumn-Winter and Winter-Spring crops. These are 
planted at the beginning of the r a i n s or midway 
through the wet season and are often given supple-
mentary watering u n t i l adequate moisture i s a v a i l a b l e . 
These include Broad and Climbing beans, Lucerne, Herbs 
medlca, potatoes, tobacco, 
( i i ) Sown planted at the beginning of the r a i n s . In 
a l l except drought years the moisture i s s u f f i c i e n t 
to sustain the plant, i . e . barley and herba mediea 
(forage crop)* 
B. Crops dependent on the s o i l moisture. They are planted 
l a t e i n the wet season and include several tree crops; 
-155-
o l i v e 3 almond, vine. 
Ir r i g a t e d crops are those which receive i r r i g a t i o n s at 
regular i n t e r v a l s during the period of growth. Three 
crops are possible i n a year but the wet season crop 
i s l e s s dependent on imported water than the other 
two. However, since most of the summer crops are 
planted i n spring or early summer they do not r e l y 
on f u l l i r r i g a t i o n s m i l l e t , groundnuts, tomatoes. 
Planted l a t e i n the rainy season when avail a b l e r a i n -
f a l l w i l l be adequate for growth. However, the land 
has normally been empty of crops during the winter 
and constant surface ploughing has kept the s o i l f r e e 
from weeds, thus reducing to a minimum water l o s s . 
U t i l i s i n g these reserves the plant w i l l develop 
during the drying summer, supplementary watering may 
benefit such crops where possible e s p e c i a l l y during 
a p a r t i c u l a r l y dry summer* 
Table 24-
r 
Seasonal Rhythm of the Growing Seasontin Northern 
T r i p o l i t a n l a . 
Jan. F M A M J J A S 0 ft D 
s_ ^ M i l l e t (forage) 
a i i i l l e t > 
a Broad Beans 
a Beans (climbing) 
a/d I I a I I Potatoes » . > 
a a Onions 
a/d ^Tomatoes 
a Lucerne 
b ^ Barley 
a/d Herba medica 
* * Tobacco sbwn 
i n Dec.-Jan. 
c "Olives ( F a i r prod. July, Aug*, 
» Sept.) 
c t Almond 
-» Groundnuts 
a. Planted at beginning or midway through wet season - given 
i r r i g a t i o n water u n t i l moisture adequate. 
b. Sown planted at beginning of season; i n a l l except dropght 
year moisture adequate. 
c. Those dependent on s o i l moisture. 
d. I r r i g a t e d . 
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I I I . Groundnuts are the exception and require regular watering. 
Other high water requiring crops are tomatoes, tobacco, onions, 
a l f a - a l f a and pepper, and c i t r u s crops (Table 2|5)» ilote 
b r i e f l y there are i . Dryland crops 
i i . Semi-irrigated crops 
- i l l . frg^gflfted^cjflmft . 
The pattern of husbandry i s largely controlled by the 
moisture regime and the crop system which i t <allows. Even 
where i r r i g a t i o n f a c i l i t i e s are available the cropping system 
i s arranged to take as f u l l advantage as possible of the 
winter r a i n s * Shallow ploughing with the native ard type 
plough drawn by animals i s only possible a f t e r the onset of 
the ra i n s when the hard c r u s t s and s o i l clumps produced i n 
summer are weakened. The need for moist s o i l s i s not so 
important for mechanised c u l t i v a t i o n and deep ploughing may 
be carried out i n high summer* 
The uncertainty of tfre timing and violence of the onset 
of the wet season has induced farmers to aim at some conserva-
tion of s o i l and water resources e s p e c i a l l y i n the Jebel, 
where run-off rates are accentuated and gully and sheet erosion 
i s common. Damming and channeling are a feature of the wadis 
and h i l l slopes. Exceptionally wet seasons can prove hazardous. 
Attention must f i r s t be given to the f i e l d s scheduled for 
cropping and the conscientious preparations needed for 
i r r i g a t e d crops and the Work required i n conservation may mean 
that the dryland crops are sometimes neglected. The timing 
Table 25. 
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I r r i g a t i o n requirements of crops during the summer per hectare (COAST). (1) 
CROP So* I r r i g a t i o n s 3i.l?ime 3*l5am, 10*16 
to to 
Frequency Amount E s t * amount 
M3 per i r r . per year. 
3*15 IMS 3^15 10*16 Giu metres 
to to to to 
10,15 3?$* 10*15 3.35+ ; 
Olive 7 1 1 Hov. 300 300 2,*f00 
A l f a l f a 30 6 7 25 800 500 10c.-No. 27,000 
Orange 18 h 12 Ifeb-My 800 500 16,if 00 
Peanut 18 & 600 10,800 
Wheat 3 3 20 500-300 2,M)0 
Potatoes Sept.-Jan. Feb*-June 
3,800 
6,750 
Tomatoes Oct*-* Mar. Apr.-July 
13,600 
1VA00 
Thus o l i v e s are given one i r r i g a t i o n of 300 cubic metres on 
March 1st then 7 i r r i g a t i o n s of 300 M3 every 30 days thereafter. 
The t o t a l required per hectare » 2,V00 &3 of water 
• 2*4-0 mms. r a i n f a l l 
(1) From L.A.T^AS. Report (Reported by Dr. Casadio, S i d i K e s r i ) * 
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of the early r a i n s may also r e s u l t i n the sowing season 
clashing with the harvest of such crops as the o l i v e . 
The summer heat does have i t s advantages. Although 
plant growth terminates f or herbaceous crops i t f a c i l i t a t e s 
the ripening of the o l i v e , vine and date palm* The drying 
spring and early summer c e r e a l ripening i s l e s s subject to 
the vaguaries of climate experienced i n more northerly 
l a t i t u d e s . 
Rotation. The r a i n f a l l and i t s i r r e g u l a r i t y i n time and space 
does not permit the adoption of a common rotation practice. 
As well* the rotation system varies with the inherent d i f f e r -
ences between the Libyan and I t a l i a n farming economies which 
have evolved under d i f f e r e n t circumstances and exhibit d i f f e r -
ences i n location, s i z e and management. Even so, the moisture 
regime and the a v a i l a b i l i t y of i r r i g a t i o n water i n c e r t a i n 
areas have induced a generally similar attitude to farming 
practice. 
The following rotations are commons 
( i ) 2 year. Barley followed by fallow or i n better rain«-
f a l l areas legumes. This p r e v a i l s i n dryfarming areas. In 
the more marginal areas of the steppe and semi-desert several 
years of bare fallow often succeed a barley crop. The barley 
crop i s sometimes grown together with perennial tree crops of 
which the most wide-spread i s the o l i v e . 
( i i ) 3 year. The more extensive rotation of fodder crops, 
f r u i t t r e e s, vegetables and i n d u s t r i a l crops, groundnuts, 
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tobacco i s normally practised on i r r i g a t e d land. 
Cereals and more p a r t i c u l a r l y barley are the main crops 
on non-irrigated land followed by o l i v e s , almonds and f i g s . 
I t must be emphasized that i n the case of dr-yfarmed crops, 
especia l l y barley, no systematic rotation i s possible, since 
a f i e l d i s sown with barley whenever i t r a i n s * Consequent 
on the i r r e g u l a r rains barley may be sown for 2 or 3 years i n 
succession or the f i e l d may be l e f t fallow for several years. 
From an ecological point of view, current farming practices 
seem adjusted to the g e n e r a l i t i e s of the season, but suscep-
t i b l e to departures from mean conditions. The amount and 
regularity of r a i n f a l l seem to be the d e c i s i v e factors deter-
mining the a g r i c u l t u r a l p o s s i b i l i t i e s . 
Climatic e f f e c t s on Agriculture and Land Use. The human 
approaches to the environment of Northern T r i p o l i t a n l a are 
therefore limited by poor r a i n f a l l and climatic extremes. 
Even on the coast much of the land i s unsuitable for sedentary 
agriculture unless i r r i g a t i o n i s possible* I n the steppe zone 
except where the I t a l i a n s exploited underground water resources 
cli m a t i c l i m i t a t i o n s have r e s t r i c t e d agriculture to primitive 
s h i f t i n g c u l t i v a t i o n and stock rearing. 
The e s s e n t i a l pattern that appears i s the integration of 
dryland and i r r i g a t e d agriculture; i t takes many forms 
depending on the abundance of water for i r r i g a t i o n and the 
proximity of urban markets. There are several types of 
c u l t i v a t i o n according to water a v a i l a b i l i t y . They range from 
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the t r a d i t i o n a l Libyan practice of integrating s h i f t i n g and 
c u l t i v a t i o n i n the wadi beds and humid zones of the steppe 
and semi-desert, w i t h intensive p a r t i a l or f u l l i r r i g a t i o n 
of annuals and tree crops i n the oases of the coast and Jebel 
Wadisj to the i n t e r e u l t i v a t i o n of dryland tree crops w i t h 
i r r i g a t e d herbaceous crops. This form of c u l t i v a t i o n i n 
contiguous p l o t s has been developed i n the most r a t i o n a l manner 
by I t a l i a n farmers. 
Land Use. Since much of the land owned by Libyans remains 
unregistered or only worked occasionally the d i s t r i b u t i o n and 
extent of land use types can only be roughly estimated. More 
precise i s the size and location of I t a l i a n farming settlements 
although the t o t a l area i s not c u l t i v a t e d e n t i r e l y . Some 
remains uncultivable or awaiting development. 
Therefore both the s t a t i s t i c a l summary (Table 25) and 
areas marked &n the map ( f i g . 17) are approximate. 
The most r e l i a b l e estimates of lend use are those made 
(15) 
by the B r i t i s h M i l i t a r y Administrative Survey i n 19^5. I t 
was based on research work and I t a l i a n maps. From these the 
t o t a l productive land i n the t e r r i t o r y was estimated to be 10 
m i l l i o n hectares, comprising: 
8 m i l l i o n hectares of grazing land 1,600,000 " " s h i f t i n g c u l t i v a t i o n 1+00,000 tt •; 11 sedentary a g r i c u l t u r e . 
The greater proportion of the s t a t i c farming area belonged t o 
I t a l i a n farmers i n 1^5 (Table ^ . 
(1) Extensive Grazing Area. T o t a l l i n g some 8 m i l l i o n hectares 
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the area devoted to extensive grazing i s mainly f l a t . I n 
general the climate and s o i l s ere too dry to permit cereal 
c u l t i v a t i o n save i n the wadi beds and small l o c a l l y favoured 
places. 
The natural herbage i s grazed by wandering Libyan t r i b e s 
and t h e i r animals are moved from place to place according to 
the dictates of the climate. 
The Ghibla i s traversed by large wadis and these are used 
mainly f o r s h i f t i n g cereal c u l t i v a t i o n . At present the 
watering places are barely s u f f i c i e n t t o meet requirements of 
the animals and as a r e s u l t the area i s grazed f o r only two t o 
three months during the rainy season. 
(2) S h i f t i n g C u l t i v a t i o n - The area devoted 4JQ s h i f t i n g cereal 
c u l t i v a t i o n amounts t o approximately 1$600,000 hectares: i t 
i s by no means homogeneous and i s c e r t a i n l y not a l l ploughed 
either i n one season or over the whole area. The demarcation 
of t h i s area on the map merely indicates the d i s t r i b u t i o n of 
land w i t h a climate and s o i l which mould permit cereals to 
be grown. Cereal production i s confined t o the cdast, the 
Jefara and a narrow s t r i p of the Dahar. I t l i e s adjacent 
to the perennially c u l t i v a t e d land. 
(3) Esparto Grass. The area shaded on the map indicates where 
halfa and esparto grow i n some abundance i n the Jebel. The 
topography i s very varied and comprises both f l a t and steeply 
sloping facets. I t provides valuable grazing as w e l l as a 
harvest f o r paper manufacture. 
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Table 2&. 
Lond. Use in -inpolitonip 
Coastal oases 
Jebel Gardens 
I t a l i a n Concessions 
Demographic s e t t l e -
ments. 
IMPS" 
Forestry 
Area (Hectares) 
177900G 
505OOG ) 127,000 ) 
12?9000 
36, m 3,050 
206,188 
386,238 
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^ ) Afforestation. Following a g r i c u l t u r a l development a 
commendable e f f o r t of tree planting has been made p a r t i c u l a r l y 
i n the area around T r i p o l i . This, on most of the sizable 
farms, has consisted of small plantations} hedges and windf 
breaks* During the l a t t e r years of I t a l i a n occupation the 
concern of the Government i n r e f o r e s t a t i o n resulted in--some 
measure of success* Since 1952 a considerable expansion i n 
f o r e s t r y a c t i v i t i e s has taken place. Altogether, p a r t i c u l a r l y 
since 1952$ an estimated area of lU-,220 hectares of Government 
f o r e s t has been established, including 5,728 hectares on 
s t a b i l i s e d sand dunes. Whilst t h i s i s a creditable 
e f f o r t i t i s a bare beginning. I n the maritime zone.alone, 
there are at least i m i l l i o n hectares of sand dunes which 
ought to be s t a b i l i s e d at the e a r l i e s t opportunity. 
On A p r i l 1st, 1957 the Government Forest Estate was 
estimated at 10570G hectares of established f o r e s t , including 
3,800 hectares of f i x e d and planted sand dunes. Of t h i s 
t o t a l area a considerable part was planted during the I t a l i a n 
regime. The most successful species planted are c h i e f l y 
Eucalyptus and Acacia. I t i s assumed that the area of priv a t e 
f o r e s t s i s smaller than that planted by the State. Much of 
the pr i v a t e planting consists of windbreaks and s h e l t e r b e l t s , 
which are admirably suited to the climate and topographic 
conditions of the country. 
Sedentary Agriculture. Only about f i v e per cent of the t o t a l 
productivei$$$--£a.devotedto set t l e d farming. This erea i s 
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by no means f u l l y developed and the greater part belongs t o 
I t a l i a n farmers. 
Although the choice of crops i s large the area suitable 
f o r sedentary a g r i c u l t u r e without i r r i g a t i o n i s l i m i t e d 
t h e o r e t i c a l l y t o regions where the mean r a i n f a l l does not f a l l 
below 200 millimetres. However, i n the Steppe and semi-desert 
areas, the presence of accessible acqUifers and humid wadl 
beds allow some cu l t i v a t i o n $ these f a c t o r s compensate f o r the 
mediocre r a i n f a l l d i s t r i b u t i o n . 
The development of dry farming i n a l l i t s phases, 
including the c u l t i v a t i o n of crops requiring only a l i t t l e 
water at one stage or another as w e l l as water conservation 
work of te r r a c i n g , and the controlled development and 
e f f i c i e n t use p f ground water seem t o be fundamental modes 
of land use i n such an a r i d region, as Northern T r i p o l i t a n i a . 
The best of the coastal lands are already developed and need 
only small scale help. Because the p o t e n t i a l i r r i g a b l e area 
i s i n the hot Jefara costs of extending f u l l y i r r i g a t e d 
a g r i c u l t u r e w i l l be high. The dryland development areas are 
large and situated mainly i n the Jebel, where r a i n f a l l com-
pensates f o r the higher costs of water. Bobb estimated that 
30,000 hectares of land could be brought under i r r i g a t i o n and 
a further 3^0,000 hectares of dryland development along the 
Jebel and better watered portions of the country.. 
I t i s not surprising, therefore, that the o l i v e occupies 
almost f o r t y - f i v e i i p e r cent of the t o t a l area of s e t t l e d 
-165-
farming. I n general tree crops have two special v i r t u e s 5 
they can be planted on broken t e r r a i n and they are e f f i c i e n t 
extractors of groundwater. Sown crops, on the other hand, 
are influenced by the need f o r recurrent f a l l o w i n g . The o l i v e 
tree can also play an important part i n re f o r e s t a t i o n since 
i t grows w e l l i n a r i d and semi-arid s o i l s where shade i s so 
essential§ moreover an o l i v e grove provides an excellent wind-
break. 
Since the growing season of the o l i v e corresponds t o the 
dormant period f o r dryland annuals, the tree extends the crop 
range and economic a c t i v i t i e s throughout the year. The 
longevity of growth and production plays an important part as 
a s t a b i l i s i n g element lending c o n t i n u i t y t o an agrarian society. 
CHAPTER. 7 
Ecology of the Olive 
The o l i v e (GLEA EUROPEA) belongs to the fami l y OLEACEE 
(GEMTJS 10USA) which comprises 35 species d i f f u s e d throughout 
the countries bordering the Mediterranean and those countries 
w i t h analogous subtropical mesothermal c l i m a t i c regions, 
namely, South A f r i c a , South West A u s t r a l i a , North and South 
Americao The Mediterranean remains the heartland w h i l s t 
these s a t e l l i t e s owe the d i f f u s i o n of the o l i v e p a r t i c u l a r l y 
to European colonising e f f o r t s i n the. l a t e 19th and 20th 
centuries* 
The o l i v e i s c u l t i v a t e d mainly f o r the edible o i l derived 
from i t s f r u i t which i s widely used f o r domestic purposes 
throughout the Mediterranean. The residue a f t e r o i l e x t r a c t -
i o n (SANSA) may be used as a f u e l f o r burning, as a concen-
t r a t e f o r l i v e s t o c k , or as a fertiliser» The aansa may be 
f u r t h e r subjected t o e x t r a c t i o n f o r edible o i l , but more ofte n 
i t i s used f o r i n d u s t r i a l purposes, c h i e f l y i n soap making. 
I n a d d i t i o n the wood of the o l i v e tree makes good charcoal. 
A mature o l i v e tree produces about l£ tons of wood ahove ground 
and 2£ tons below ground which y i e l d s approximately a ton of AW 
charcoal when the time comes f o r replacement \, i. 
Within the Mediterranean o l i v e o i l l a r g e l y replaces 
animal f a t s . I n T r i p o l i t a n i a i t s e l f the consumption of a l l 
edible f a t s and o i l s averaged 8 kilogrammes per head i n 1958 
of which 6o0 kilogrammes comprised o l i v e o i l 
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DISTRIBUTION 
I n Northern T r i p o l i t e n i a the tree i s widely diff u s e d and 
although the cul t u r e i s predominantly concentrated n o r t h o f 
the 32nd p a r a l l e l * small stands and i n d i v i d u a l trees ( a l l 
i r r i g a t e d ) are known t o e x i s t i n the oases of Fezzan as f a r 
south as the 24th p a r a l l e l . Small groves of stunted o l i v e s 
were observed by the author a t Ghadames and Sebha but t h e i r 
yield's were reported to be n e g l i g i b l e . Many o f these trees 
were introduced, i n the past, by merchants from the coast. 
They consist mainly of edible v a r i e t i e s , noted f o r t h e i r 
size of f r u i t and s c a r c i t y of f a t t y substance. 
I n terms of longitude the tree i s grown from the shores 
of S i r t e to the Ouazzen on the Tunisian border. This 
d i s t r i b u t i o n takes i n c l i m a t i c conditions ranging from the 
Mediterranean type on the coast t o an extreme desert climate, 
t y p i f i e d a t Ghadames, i . e . , from a mean annual temperature of 
19.6°c to 21°c and a mean r a i n f a l l of 368 mm'sto less than 
50 mm's. 
The d i s t r i b u t i o n of the o l i v e has therefore tended to* 
expana?vOutside the true radius of Mediterranean c l i m a t i c 
conditions (under which the o l i v e t h r i v e s ) where the minimum 
conditions f d r the tree's adaptation and growth are encountered. 
North ofthe 32nd p a r a l l e l the tree i s unevenly d i s t r i b u t e d 
a.bc 
(Fig.ii8/j 'Table 27 Appendix )* Centres of major importance 
tend to be separated by areas of sparse c u l t i v a t i o n or else 
by undeveloped, sometimes barren, t r a c t s of land. 
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- .Approximately 3& m i l l i o n t r e e s * d i s t r i b u t e d over an area 
of 180,000 hectares, i n mixed or specialised orchards plus 
those scattered stands, are grown i n the region a t the present 
time. The maj o r i t y (61$ i n 1944) are c u l t i v a t e d i n the coast-
a l b e l t from Zuara to Misurata* w i t h important n u c l e i a t Zavia, 
Sabratha and T r i p o l i , the Central and Eastern Jefara; the 
plains of Msellata> Tarhuna, Garian and the Western Jebel. 
Thus the map of the o l i v e * s d i s t r i b u t i o n coincides f o r the 
most part w i t h t h a t of r a i n f a l l , the area enclosed by the 
200mm*s isohyet, and major centres of r u r a l settlement. Since 
the o l i v e i s predominantly a dryland crop t h i s i s a n a t u r a l 
r e l a t i o n s h i p * Although (Pig* 19a) i s only an approximation, 
and the area of c u l t i v a t e d land i s not known* the density of 
o l i v e plantings noticeably increase i n the best r a i n f a l l 
areas, v i z . T r i p o l i 368mm*a, Cussabat 320mm*s, Garian 340mm*s. 
I n contrast where settlement i s sparse, water supply 
poor, and r a i n f a l l below 200mm*s, there i s generally a 
diminution or complete lack of o l i v e c u l t i v a t i o n . Of course 
much of the Western Jefara and semi-desert area remains sub-
marginal f o r sedentary a g r i c u l t u r e * The areas of Sebkha and 
s h i f t i n g dune are likewise negative areas f o r the o l i v e * 
Even w i t h i n the best r a i n f a l l areas there are some anomalies 
i n the d i s t r i b u t i o n of the o l i v e * The oasis of Mieurata 
compares favourably w i t h t h a t of Z l i t e n as regards mean r a i n -
f a l l yet o l i v e c u l t i v a t i o n i s much less predominant. I n the 
H Includes a l l t rees; productive, immature, damaged w i l d . 
(Agric* Dept. O f f i c i a l Estimate). 
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former area compact and t h i n s o i l s combined w i t h the s a l i n i t y 
of the water supply account f o r t h i s anomaly. 
On, the other hand, i n the steppe areas of Azizia and 
C r i s p i , where r a i n f a l l i s no more favourable than a t Home, 
the: o l i v e i s abundantly di s t r i b u t e d - owing t o the excellent 
water supply which has encouraged land settlement. Large 
gaps appear i n the p l a i n areas of the Eastern Jefara dnd . 
Tarhuna, where r a i n f a l l i s above the c r i t i c a l l e v e l * . These 
can only be explained by the t r a d i t i o n a l pastoral economies 
of the areas. Therefore, the d i s t r i b u t i o n of the o l i v e i s 
a f u n c t i o n not only of r a i n f a l l but also groundwater, 
economic system and morphology. 
Areas of densest d i s t r i b u t i o n are not always those i n 
which the o l i v e predominates amongst tree crops. Along the 
coast,the o l i v e i n v a r i a b l y takes second place.to the date 
palm and c i t r u s f r u i t . For example, i n the d i s t r i c t s of 
T r i p o l i and Suk E l Giuma ol i v e s comprise only 9*3^ of the 
t o t a l t r e e crops. At Zavia the percentage r i s e s t o 10,a*? 
Even i n the low r a i n f a l l areas of the coast the o l i v e forms 
only a r e l a t i v e l y small proportion of t o t a l tree crops -
8*2$ a t Zuara and 6.0$ at Misurata^ ( F i g . 10). 
On the Jebel, however, the o l i v e i s l h e tree par 
excellence. 
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I n a d d i t i o n there e x i s t s a nucleus of some economic 
importance enclosed i n the depth of the WadiBeni U l i d 
constituted "by some 13*000 trees o f \?hieh ahout 11,000 are 
hearing (Plates XXIIIa & b ) . This nucleus has a p a r t i c u l a r 
importance since i t demonstrates p r a c t i c a l l y the ease of 
adaptation of t h i s , cu l t u r e i n a region situ a t e d on the extreme 
l i m i t s of a g r i c u l t u r a l p o s s i b i l i t y . I t i s also proof of the 
e f f i c a c y of compensating elements i n the environment. At 
the same time the groves remain as evidence of a former l o c a l -
i s a t i o n of the c u l t u r e , where only archaeological traces of 
an ancient floridescence e x i s t today. The o l i v e s a t Beni 
U l i d form one of the l a r g e s t and most southern aggregates of 
the c u l t u r e , e x i s t i n g i n the Mediterranean. Their existence 
depends e s s e n t i a l l y on the f l o o d i n g of the wadi (generally 
every 3-4 years) and the rece i p t of an enormous quantity o f 
water and alluvium which i s trapped by stone walls and barrages 
tr a v e r s i n g the wadi bed. Something of an analogy i s found 
a t Nalut on the extreme west of the Jebel Nefbusa where r a i n -
f a l l i s p r a c t i c a l l y i n s u f f i c i e n t f o r the o l i v e * although the 
a l t i t u d e c o n s t itutes a c l i m a t i c c o r r e c t i v e o f some importances 
Here, there i s a compromise between dryland fammlng and 
i r r i g a t i o n , i n the sense t h a t the moisture f a c t o r i s enhanced 
by the p a r t i c u l a r method of erecting large s o i l b a r r i e r s 
surrounding the f o o t of each t r e e . Thus the tree* which i s 
situated i n the centre of t h i s unpluvium, benefits from 
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moisture over an area of 100-300m2. This wide d i s t r i b u t i o n 
of the o l i v e i s i n the f i r s t place due to the ph y s i o l o g i c a l 
a d a p t a b i l i t y of the tree to a v a r i e t y of r a i n f a l l , s o i l and 
topographic conditions. Secondly t o the economic system and 
s t a b i l i t y of settlement. 
The demands of the tree are small. I t grows w e l l on 
limestone s o i l of moderate f e r t i l i t y , s u f f e r s from cold winds 
and f r o s t s , and f l o u r i s h e s i n regions w i t h r e l a t i v e l y m i l d , 
moist winters and hot dry summers. 
Whereas i n the Northern Mediterranean lands the n a t u r a l 
l i m i t s of the o l i v e are defined by low winter temperatures, 
as f o r example, i n Greece, where the l i m i t s of the c u l t u r e 
coincide w i t h the - 8°c minimum isotherm^,®? i n the Southern 
Mediterranean countries, the l i m i t i n g f a c t o r i s summer a r i d i t y . 
Thus, the n a t u r a l l i m i t s of the o l i v e » under dry farming, 
mark the d e f i n i t e t r a n s i t i o n from those areas t y p i c a l l y 
Mediterranean to others d e c i s i v e l y Saharan. Usually t h i s 
l i m i t i s taken as the 200 mm*s isohyet, though, as we have seen 
t h i s boundary i s very a r b i t r a r y . Beyond t h i s l i m i t , however, 
only the assurance of i r r i g a t i o n from surface or underground 
water can maintain the tree's growth and p r o d u c t i v i t y . The 
southern slopes of the Jebel and the steppe zone behind Z l i t e n 
and Misurata, as y e t , u t i l i s e d extensively, are by no means 
unsuitable f o r the o l i v e . Whilst the Dahar s i t e s are exposed 
to the southerly winds ^ .the l i g h t Hamra s o i l s a t the heads of 
southern thalwegs* especially, compensate f o r t h e m a r g i n a l i t y 
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of r a i n f a l l . Thecep^etion of cis t e r n s and tanks would 
f a c i l i t a t e the extension of a r h o r i c u l t u r e but only by the 
construction of wells and the s t a b i l i s a t i o n of the population 
could any long term achievements be gained. Behind Z l i t e n 
the middle wadi basins are w e l l protected and o f f e r more, 
a t t r a c t i v e s i t e s f o r the extension of arboricultures 
;:!,-"V, The a l t i t u d l n a l l i m i t s f o r the o l i v e are generally much 
higher i n North A f r i c a than the European countries by v i r t u e 
of . the f a c t t h a t an increase i n a l t i t u d e , depending on proxim-
i t y and o r i e n t a t i o n to the sea, compensates f o r the greater 
a r i d i t y . I n Europe the greatest a l t i t u d e reached i s 1*000 
metres on the Sierra Nevada i n Spain, but most of the groves 
are found below 500 metres. Olives spread up to 1*500 metres 
i n A f r i c a , and i n T r i p o l i t a n i a the highest l e v e l s a t which 
ol i v e s are grown i s about 800 metres ^^(CAF TIGRKSNA «i 837 . 
metres). 
Most of the trees are found below 300 metres., on the w e l l 
aerated h i l l s i d e s and pla i n s of Meella.taj and the lowland 
p l a i n s of the Jefara and Misuratino. From the point of view , 
of n a t u r a l o i l q u a l i t y the most favourable locations are the 
protected h i l l s i d e s and plains of the Jebel where the lower 
humidity prevents the development of harmful insects and 
diseases. These s i t e s are also less exposed to the enervating 
G h i b l i whose progress over the i n t e r i o r of the Jefara and the 
MiSurata i s unhindered. 
Productive Cycles of the Tree, 
The b i o l o g i c a l cycle of the o l i v e consists of four phases: 
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( i ) unproductive ? ( i i ) productive,. ( i i i ) maturi t y , ( i v ) decline e 
The length Of the phases and r a p i d i t y of change have 
obvious economic consequences to the farmer and u l t i m a t e l y 
n a t i o n a l production. , A long unproductive phase i n e v i t a b l y 
produces a s t r a i n on c a p i t a l resources w h i l s t production can 
only be maintained by an e q u i l i b r i u m being established between 
the number of p o t e n t i a l l y bearing trees and those going out 
of production. 
At the l a t e s t census v.. L;-;:.e s of tree crops 
i n 19579 66% of o l i v e trees were i n production compared to 
50$ i n 1955 • Whilst the gap between productive and t o t a l 
trees i s s t i l l wide and enhances f u r t h e r production, t h i s i s 
l i k e l y to come from the I t a l i a n section of the farming 
communityv who own 66$ of a l l the trees. The maj o r i t y of 
Libyan-owned trees were i n f u l l production (72$) but the 
productive I t a l i a n trees formed only 33$ of the t o t a l (Pig.lEjb). 
Throughout the year the o l i v e has four p r i n c i p a l phases 
of vegetative growth. ( i ) Rest i n winter, ( i i ) Budding and 
flowering - end of winter, beginning o f spring, ( i i i ) Develop-
ment of f r u i t during summer, Civ) Maturation1 of the f r u i t a t 
the end of aut&mri - beginning of winter. 
I n Northern T r i p o l i t a n i a the o l i v e usually flowers i n 
March> f r u i t s i n A p r i l and matures i n October. This cycle 
i s generally a month l a t e r on the Jebel than the coast because 
the onset of summer i s retarded. 
The o l i v e grows w e l l i n a thermic regime i n which 
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c a l o r i f i c f a c t o r s gradually augment from spring to summer, 
diminishing i n autumn. I n Northern T r i p o l i t a h i a , especially 
on the coast and Jefara the u s e f u l period of development i s 
prolonged w h i l s t i n more n o r t h e r l y l a t i t u d e s t h i s period 
diminishes "because of low winter temperatures. I n consequence 
the dimensions of the tree decreases and the capacity f o r 
using s o i l and water resources i s lower. On the other hand 
the cycle of f r u c t i f i c a t i o n i s more b r i e f . I n T r i p o l i t a n i a 
the high summer temperatures and summer drought prolong the 
development of the f r u i t . Since the tree lacks a pronounced 
r e s t i n winter, except i n the higher surfaces ofthe Jebel, i t 
becomes p a r t i c u l a r l y susceptible to the vagaries of r a i n f a l l 
and sustained drought. 
I n a p a r t i c u l a r way the o l i v e i s exposed to brusque 
changes i n temperature which can cause the greater expansion 
i n the movement of c e l l u l a r l i q u i d . This r e s u l t s i n a higher 
t r a n s p i r a t i o n and concentration of sugar and t h i s can profound-
l y a l t e r the e q u i l i b r i u m of the p l a n t . When the range of 
temperatures reaches an extreme character, as i n the desert 
oases, the plant continues to l i v e but cannot y i e l d ' a crop of 
f r u i t . 
Temperature equivalents f o r the o l i v e are d i f f i c u l t t o 
es t a b l i s h because of the i n t e r v e n t i o n of such f a c t o r s as 
r e l a t i v e humidity, winds, s o i l moisture and the duration of 
temperatures. I t i s generally held t h a t the plant s u f f e r s 
(4n; 
i f maximum temperatures exceed 36-38oc or f a l l below -7 or -8 c 
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But maximum temperatures f o r the o l i v e would appear t o he 
high. The o l i v e groves of Beni U l i d have already "been 
c i t e d "pi ). Here maximum temperatures of 50°c are 
normal. Another outstanding example, t y p i c a l of the oli v e ' s 
resistance to high temperatures i s offered by the.plantations 
i n the Jefara a t Azizia . During summer maximum temperatures 
o s c i l l a t e around 50°c and i n 1932 an extreme temperature of 
56°cwas recorded. 
B r i c c o l i ^ . ^ s t a t e s quite c a t e g o r i c a l l y , however, that, 
where average temperatures exceed 32°e and 36°c during the 
months of flowering and f r u i t development then the tree's 
physiological, balance can be disturbed. Throughout most 
of the. o l i v e growing areas i n Northern T r i p o l i t a h i a these 
temperatures are r a r e l y exceeded except when a.GHIBLI blows 0 
The consequences of t h i s wind have already been discussed i n 
some d e t a i l ) . I n the coastal areas the o l i v e s are 
sheltered from i t s f u l l e f f e c t s by the density of the tree 
crops but i n the l e v e l steppe areas where the density of p l a n t -
in g i s lower i unless measures are taken i n the form of wind 
breaks, the e f f e c t s are deleterious. 
( i b i d 39> 
I n the opinion of Caruso p.23?) /the lowest temperature 
i n winter, i n order not to produce serious damage to the t r e e , 
should not f a l l below -7 or -8°c and not to be prolonged f o r 
more than 8 days• 
Whilst minimum temperatures are r a r e l y so low or 
prolonged, i n the growing, areas,. so as to cause the m o r t a l i t y 
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of the tree, the upper valleys in the Central Jebel and h i l l 
floor areas obviously suffer from diurnal*changes i n tempera-
ture.' Young trees are especially vulnerable. During the 
harvest, which may extend from October to February, temperatures 
below freezing point are dangerous, to the ; f r u i t s ; the pulp 
loses i t s natural colour and o i l content i s lowered. I f only 
for this reason i t would be advisable, especially i n the Jebel 
for harvests to be completed before the lowest winter tempera-
tures in December and January are experienced. 
Fundamental amongst the climatic factors which condition 
the culture of the olive i s r a i n f a l l , the most variable and 
precocious of climatic elements i n this region. 
The r a i n f a l l most suitable for the olive rarely surpasses 
1,000mm's i n the Mediterranean basin: more often i t o s c i l l a t e s 
between 3-600mm's in the western climatic sector (Spanish 
coast) i 4^800mm's in Morocco and Algeria; between 6-900mm*s 
on the French and I t a l i a n olive growing areas; and between 
2-500mm*s in Tunisia and Libya (i l D i d 40). 
On the basis of annual r a i n f a l l i n relation to olive crop 
expectation, the following results were obtained.(Fig.20 r 
Table \2$}V 
TABLE 2f.J.T 
YIELDS OF DRY FARMED MATURE TREES ACCORDING TO RAINFALL 
Over 300mm's Good crop 75 kgs.per plant " 250 " F a i r crop 25-^ 50 kgs. per plant 150 - 200 mm's Poor crop 25 " " " 150 mm's No crop 
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MRich the same results were obtained by a study done in 
Tunisia (Table 29) • ? for mature and healthy olives grown under 
optimum s o i l conditions. : , 
TABLE ..:, 29.... 
Olive o i l yield Annual rai n f a l l / o r O i l prod.((Kgs. 
irrigation .per ha.) 
Irrigated lands* 800 aim's : "> • v: 1,200 
11. Tunisia . 600-400 mm9s 800-400 
Sf ax 200 mm*8 300 
I f average r a i n f a l l conditions prevail only a small• 
proportion of the total ©live growing area produces a good 
crop (Fig.^QO. Three centres of production stand out, Zavia • 
Tripoli - Suani Ben Aden, Msellata and Garian 
The relationship between labour costs.and. requirements 
has been worked out by Morgantini ^ i D i d p r o m the 1st - 6th 
year after planting, animal.and man days labour are low. 
After establishment the tree requires l i t t l e maintenance u n t i l 
the 7th year. ; But.after the 14th year, when i t i s assumed 
that the tree has reached an economic bearing stage, man labour 
day requirements increase rapidly, as a result of the high 
labour, demands at harvest times. Therefore the tree becomes 
increasingly labour intensive during period of f u l l production 
although the labour units required for the perennial task? of 
cultivation remain re l a t i v e l y stable* 
One cannot estimate accurately the ages at which a tree 
passes through these productive phases since even old trees 
s Under irrigation o i l yield i s increased regardless of olive crop. 
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f i e l d i n g l i t t l e , can be reconstituted by pruning and 
f e r t i l i s a t i o n . Especially uncertain are the periods when 
the olive begins to produce f u l l y and when i t declines since 
they are influenced by cultural techniques^ the s u i t a b i l i t y 
of s i t e and the care i n cultivation* However some, comparative 
( i b i d 39), . , 
data exists^ According, to J/!orettin»i in central I t a l y 
this cycle for dryland olives i 3 divided into:-
(a-J 1-12 years unproductive. 
(b) 12-50 years increased production. 
(c) 50-150-200 years maturityi 
(d) 150-200 years declining production. 
Thus the production of the olives grows u n t i l the 5Qth 
year, then remains stationary between 150 and 200 years, and 
f i n a l l y declines with the ageing of the tree. 
In comparison to the almond and citrus, f r u i t trees which 
only yield for a period of 20 years the olive has an i n t r i n s i c 
advantage. A rough indication of the yields of olives, to be 
expected during the productive phase i s given by data obtained 
from observations made at Sfag i n ITuniSiQ-l,. Rainfall (200mm's) 
and s o i l conditions are very similar to those found, on the 
Jefara. 
TABLE 3Q.-
A y e r a g e e l i t e s from olive trees .at S f a l 1898-99• 
10th year 4Q l i t r e s olives 
15th b 70 " " 
20th " 100 " 
25th w 120 » « 
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The productive phases qf local olive varieties was 
estimated by Morettini in 1914 to be as followss-
1s t ! f r u i t - 3-4-5 years after-planting; Pull f r u i t s - 10 years "' n Up to 60th year f u l l production. Declining production 60-100 years. 
I t would appear that the olive derives some benefit from 
the thermic regime of Tripolitania since i t enters into f u l l 
production at an e a r l i e r age than Central I t a l y . The 
productive period i s also longer* Many of the olives found 
today in the Jebel are reputed to have been planted by the 
Romans. This i n i t s e l f i s testimony of the favourable 
conditions for the olive. Under irrigation of course the 
tree can begin economic production as early as the 7th or 8th 
year after planting. 
Rainfall i s best distributed with the greater part during 
the period of development of the f r u i t and diminishing towards 
the end of f r u c t i f i c a t i o n . Briccoli^'M has established 
certain r a i n f a l l equivalents for-Sue olive. His computation 
i s based on the vegetative periods of the olive and equivalent 
meteorological elements. In his opinion i t gives an idea of 
the meteorological values corresponding to the empirical 
phenomena defined by the terms, drought, humidity, excessive 
cold and excessive heat. 
(1) From February - April the lack of moisture comes to be 
f e l t i f precipitation f a l l s below 60 mm'a for the 3 months. 
Br i c c o l i determined an optimum value of from 90-120 mm*s« 
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(2) May. - June* Brought phenomena i s experienced when rain-
f a l l i s below 15 mm's: monthly. 
(3) July - August are the c r i t i c a l months for the olive when 
r a i n f a l l i s negligible. 
(4) September - October. Two phases can be distinguished -
waiting and recovery. In the period of waiting 30mm*s rain 
i s the minimum and 50 mm's i s the period of recovery. 
The period of r a i n f a l l deficiency i s well marked in 
Tripolitania and extends from March to October. Since the 
r a i n f a l l season i s later on the steppe and Jebel (p. ) the 
impact of drought conditions during spring i s not normally 
so great as on the coast. The olive appears to be well 
adapted to winds and drought - the leaves are small and 
leathery and have a comparatively thick cuticle on the upper 
surface that tends to r e s t r i c t the loss of moisture. On the 
under surface the leaves are protected by a mass of peltate 
hairs, and are apparently uninjured by long periods of hot 
weather and dry s o i l conditions. But under drought conditions 
in the c r i t i c a l spring period of growth the subsequent crop 
can be seriously impaired. I f the drought i s prolonged the 
trees may be damaged. Whilst the conditions of drought 
cannot be controlled they can be alleviated by the choice of 
s o i l s with high i n f i l t r a t i o n rates and storage capacities, 
and frequent cultivations of the s o i l ; also by the s i t i n g of 
trees where irrigation from surface or underground water can 
be appliedo 
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The heavy rains in November and December, the months of 
high precipitation in Tripolitania, tend to lower the o i l 
yield and f i l l the f r u i t with water. Out of season winter 
rains can cause premature blossoming and f a l l i n g of the f r u i t 
before i t reaches maturity. 
The increased, olive planting carried out by the I t a l i a n s 
has failed to eliminate the characteristic annual fluctuations 
i n the production of olives. (Compare Figs. 23 and 2&). 
During the 30 years 1928/9 - 1956/7 annual, production, only 
exceeded the mean on 10 occasions. Generally a good crop i s 
succeeded by a poor year and occasionally a succession of 
poor years. The v a r i a b i l i t y in the olive crop is. a well 
marked feature in a l l Mediterranean countries especially i n 
the areas where olives are a dryland crop and thus exposed to 
a highly variable r a i n f a l l both in time and space. About 77$ 
of the total area devoted to olives is^dry farmed (140,000 
h e c t a r e s ) / 4 / ^ 
I t i s generally agreed that the causes of alternating . 
production, are manifold being a function of the i n t r i n s i c 
physiological and biologies! character of the tree i n relation 
to the external factors of the environment under which the 
tree i s cxtltivated - climatic, edaphic and b i o t i c . ^ i l : > i d ^9) 
In a high r a i n f a l l year the production of a good crop seems 
to exhaust the reserves of the tree. The failure of the 
flowers to grow 1B normally attributed to deficient r a i n f a l l 
or interspersed winds, whilst drought summers and parasite 
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Table 3i1i> 
Production of Olives and Oil. 1927-28 to. 1957^58 i n relation 
to annual .r a i n f a l l amounts ° 
Year Prod. Olives Prod*of O i l '% Q^ V.es O i l 
Metric Tons Metric Tons 
1927-28 8,000 900 202 16 11.25 1928-29 8,000 1,000 385.7 16 12*5 1929-30 35,000 3,000 275.3 70 37.5 1930-31 4,000 500 298.1 8 6*25 1931-32 25,000 2,500 359;7 50 31.25 1932*35 25*000 8,,333(Bst) 800 589a 46 10 1933-34 1,500 323.3 16 06 18.75 1934-35 14,000(Est) 4*500(Est) 2,800 900 404.0 28 
1 35 1935-36 182.8 9 11.25 1936-37 11,500 2*300 276.9 23 28*75 1937*38 250 468*3 5: ~ 1938*39 19,700 2,700 479*3 39.4 33 1939-40 5,000 9,000 800 207.3 10 10 1940^41 1,600 357*4 18 33.75 1941*42 12,000 1,800 235.3 24 22.50 1942-43 25,000 3*400 265.1 50 42*5 1943-44 10,000 1,200 594*6 20 15 1944^45 20*000 3,300 368.4 40 41.25 1945-46 13,000 1,800 430.2 26 22.50 1946*47 5,500 616 376.7 11 7*7 1947-48 6,500 936 141.6 13 11*7 1948*49 10,000 1*500 511.8 20 18,75 1949-50 50,000 8,000 400 il 100 100 1950*51 40,000 7,000 273.7 80 87.5 1951*52 30,000 5,000 314.9 60 62.5 1952-53 5,000 1,000 260.7 10 12.5 1953-54 40,000 6*500 379.1 80 81.25 1954*55 10,000 1,800 402.2 20 22.5 1955-56 11,000 2*500 263.2 22 31.25 1956*57 10,000 2,000 355.8 20 25 
Average 14,340 2,288.4 
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Sable '32i. 
Production off Olive O i l by Provinces CMetrio Tone). 
Year Tripoli Western Eastern Central Total 
1944 80 740 1,000 180 2*000 
1943 600 700 500 200 2,000 
1946 300 150 200 42.4 692 
Tripoli & Western 
1947 811 125 - 936 
1950 3*000 4,000 700 7,700 
1952 300 5Q0 200 1,000 
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attacks cause the f a l l of the f r u i t . 
I t i s rare also that the same conditions prevail i n the 
same year throughout Tripolitania* The contrast between good 
and bad years throughout Tripolitania i s seen i n years 1947/8 -
1 949/50• Severe drought occurs when r a i n f a l l at Tripolitania 
i s only 141«6mm'e. This disturbed the production of the: 
following year even though r a i n f a l l was high. But i n 1949-50 
with high r a i n f a l l production was exceptional (Table 3*1 )• 
Although production i n the west coast and Jefara i s rela t i v e l y 
constant, a good r a i n f a l l year brings high yield from olives 
i n Jebel and east coast (Table 32)* 
I t i s not easy to eliminate this phenomena, which of 
course has repercussions on the s t a b i l i t y of the whole o i l 
industry. By increased plantings or the reduction of the dry 
cultivated olives and the increased attention to the tree this 
can be ameliorated. 
Climatic conditions noticeably influence the chemical 
content and commercial s u i t a b i l i t y of o i l i n the olive. 
Although this can be modified by the selection of appropriate 
varieties, and by rational cultural and harvesting operations* 
The o i l s of the southern Mediterranean regions are generally 
more fatty, more r i c h i n solid glucerides whilst i n the colder 
northern areas are less greasy and more r i c h i n liquid 
glucerides. As a result the o i l of the southern Mediterr-
anean countries requires considerable demargarinisation before 
i t becomes acceptable to consumers i n the Northern 
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Mediterranean who are not accustomed to this' type of o i l . 
The damage caused to the trees by such phenomena as 
frost, h a i l , mist, diseases and insect pests influence 
ultimately crop production. The effects are not easy to 
measure accurately. On the basis of random samples a rough 
estimate of trees injured, on an average, each year have been 
made by the Department of Agriculture in Tripolitania. 
TABUS :.33^ .-. 
•/ 
Injury to olive trees caused by climate, pests, diseases. 
Climatic damage 
Prost 
Hail 
Mist 
Jebel, 10$ each year. 
Bare i n a l l areas, 2% each year. 
In a l l regions 15$ each year. 
Diseases: Fungi N i l 
Bacteria) Central and Western Jebel) 
) ) Virus ) and Tri p o l i zone ) 
Insects; Euphyllura Olliuina, everywhere 
Dacus oleae - Under irrigation 
Coast -5$ 
Jebel 1$ 
Rodents Everywhere 1$ 
each year 
every 5 years, 
each year 
The damage caused to the trees by climatic phenomena i s 
not considerable and affects mainly the young non-bearing 
trees. The development of diseases and parasites i s depend-
ant primarily on climatic c o n d i t i o n s ' ^ but also on the 
cultural conditions; some varieties are particularly subjected 
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to attacks of cancer« The absence of care i n cultivation 
and pruning also favours the development of these diseases. 
The care of the trees and pruning tends to decrease i n isolated 
areas and generally amongst Libyan farmers. Even i n some of 
the best agricultural areas of the coast there i s neglect. 
I n the Zavia area of 70 selected Libyan, farms only 22 asserted 
that they pruned their trees and then only every 3^ -4 years. 
Bushy plants are particularly susceptible to the attack of 
P s i l l a , cochineal and cancer, because of having trapped excess 
humidity i n their crown. Physiological deficiencies result 
from a lack of care, non adaptable varieties or r a i n f a l l 
deficiency. 
The dryland cultivation of the olive i s eliost perfect 
where the mean r a i n f a l l i s 200-300 mm's and the major factor 
i n the failure of the olive to blossom i s one of nutritional 
deficiency. 
The most dangerous insect i n Northern Tripolitania 
affecting the olive i s the Dacus Oleae, which attacks the 
f r u i t and causes i t to f a l l prematurely. I t was widely known 
i n the Mediterranean i n antiquity, as Pliny mentions i t i n his 
writings. Depending on the region and the year i t may 
destroy the total harvest. I t also diminishes the quantity 
and quality of o i l extract. The olive f l y i s a species which 
develops when climatic conditions permit. Usually i n regions 
with cold winters the larva hibernates in the ground. This 
i s the case in the Jebel and semi-desert, but the mild winter 
and high humidity i n the coastal area permits the rapid 
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development of the f l y ; i t i s generally hatched in l a r c h 
and spreads through the orchards from May to July. I n the 
coastal belt there are usually two periods of flighty 
February - June, and August -December. Winter bomf f l i e s 
are l e s s important because of the summer heat and drought. 
The onset of the Ghibli also effectively combats their 
a c t i v i t y during these periods. Because of climatic conditions 
and density of crops, .the f l y i s endemic on the coast but can 
rarely maintain i t s e l f for several successive seasons i n the 
steppe or Jebel. (Fig. 2H). 
Measures to protect the tree involve the application of 
DDT to the trees but the scattered distribution of the culture, 
the lack of knowledge and inspection amongst Libyan farmers 
prevent any systematic campaign being carried out. Taking 
once more the evidence obtained i n the Zavia area of 70 Libyan 
farmers only 1 farmer reported the control of insects and plant 
diseases. Of 70 I t a l i a n farmers 20 replied i n the affirmative» 
Olive tree v a r i e t i e s . 
The essential problem of the most suitable olive 
varieties to be grown in Northern Tripolitania i s s t i l l 
under discussion and investigation. The length of time i t 
takes an olive to come into production i s a great handicap 
i n experimental work. Moreover u n t i l recently there was 
l i t t l e control placed upon methods of reconstituting and 
planting orchards. In fact the choice generally lay with 
vthe individual farmer and his assessment of the quality of the 
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diverse varieties * Of great importance i s the s u i t a b i l i t y 
of introduced I t a l i a n varieties under the prevailing eeo-
logical conditions i n Northern Tripolitahia. I t seems . 
evident that many of them are unsuited to dryland, cropping. 
The olive varieties may he c l a s s i f i e d according to 
origin* 
(1) li.ocal v a r i e t i e s . 
Of these the most important are Endurip Gargasci, 
Zabbugi, Erusi and Chem&li. (Plate XXIV).* These are dominant 
in the traditional Libyan gardens. They have a small f r u i t , 
are late maturing and apparently very productive. B a s l i i s 
the prevailing variety i n the Eastern Jebel; i t gives a medium 
sized f r u i t and i s late maturing. Some of the Zarrasi variety 
i s found i n a l l Libyan gardens but yields best results and a 
medium sized f r u i t i n the Eastern Jebel. Rughiani i s common 
to the Tripoli D i s t r i c t and Zavia area. 
(2) , . Varieties introduced from Tunisia. 
Since 1926-7 when I t a l i a n farmers brought Chemlali 
cuttings from Sfax this variety has become increasingly 
popular and u t i l i s e d mainly to graft unproductive trees, 
l o t unnaturally i t i s most widely diffused i n the west coastal 
zone where cultural contacts with Tunisia have been strong 
(Plate XXV). 
(3) I t a l i a n varieties 
The I t a l i a n varieties were imported during the I t a l i a n 
administration; they comprise Frantoioy Moraiolo and Leceino 
from Tuscany., Piangente and Coratima from Apuglia and S i c i l y . 
rpifi*o YYVT-a« xxvi b). ^ 
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Praritoio and Coratina are most common i n the coastal he I t hut 
the former has been so successfully adapted1 to conditions i n 
the Jehel around Tarhune. that farmers multiply i t themselves. 
In addition to these cultivated an unknown number of 
wild trees are scattered over the Jebel* Very l i t t l e use i s 
made of these trees except for firewood as they yield a small 
f r u i t with l i t t l e pulp* 
In commercial olive cultivation the main emphasis i s 
placed on economic returns of the variety which depend on' 
three factors; 
(1) Quantity and quality of the production* 
(2) O i l yield of olives, 
(3) Organic qualities of the extracted o i l . 
As w e l l 9 the size of the drupe and the relative ease with 
which i t can be detached from the peduncle must be considered. 
Of the 2-3 million olive trees'planted by I t a l i a n s 
Marroni^'^ estimates half should be grafted* He regards 
the question of variety One of the most decisive factors of 
economic yields. 
TABLE 5 3 i l U 
Variety O i l Weight or size of one f r u i t Yield Resistance Product % by to flcyy i v i t y weight 
18-25 Enduri 1-1*5 grm's 20-25 Ras l i 
it 15-20 Rughiani 
it 20-28 232.5 Frantoid 18-25 Ghemlali (Sfax) 1-5*2 it 4 
5> 4 2 2 4 
5-^very high, 4*-high, 3^medium, 2-^poor, 1-very poor. 
fable 55 
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Variety Region Syst.of Age £ o i l extracted, by 
cul t . Tree weight 
I t a l i a n Varieties Frantoio Tarhuna(J) Dry c u l t . 
i t n 
? D 24.56 — 1956-7 n Coast(C) n D 21.5 - 1957-8 
n n t i Azizia(S) II I I n D 25.65 — 
i t Suk es Sebt(S) II it 10 D 21.98 — 1937 
i t £1 Maia (coast) i t it 9 D 25.54 — H n Collina Verde(C) I r r i g . 9 I 24.25 - H G.Garribulli n I I Semi I r r i g . 9 I 29.10 — II Coratina Azizia(S) I r r i g . I 15.67 - 1956-7 n Salad (Coast) Dry cult. D 19.90 - 1957-8 
tt Azizia (S) i t it » D 26.72 — n n 
tt Collina Verde(C) I r r i g . 9 I 22.62 - 1937 Piangente 
tt 
Azizia (S) n ? D 19.82 - 1956-7 n Dry c u l t . 
n n 
? D 10.24 - 1957-8 
n Salad (Coast) n D 24.50 » n n Suk es Sebt tt tt 10 D 17.50 — 1937 u £1 Maia(Coast) i t it 10 D 20.43 n Moraiolo Azizia I r r i g . ? I 7.77 - 1956-7 
H f t n Tarhuna Dry cult. n D 50.85 n Azizia i t rt i t D 20.56 — 1957-8 n Saiad(Coast) £1 Maia " 
i t tt n D 20.80 - n n n tt I I 10 D 24.75 - 1937 
n n Collina Verde I r r i g • 9 I 29.0. -Leccino Tarhuna Dry c u l t . ? D 25.16 - 1956-7 » Azizia i t i t it D 19.28 — 1957-8 
n Saiad(Coast) n it n D 16.26 - • i n n 
H 
Suk es oebt n I I 10 
0 
D 
T 
21.75 
26.01 
- 1937 
Local Varieties Enduri Tarhuna Dry c u l t . 
n tt 
? D 27.29 - 1957-8 n Sidi Mesri 29 D 16.56 - 1937 Hasli Tarhuna it tt ? D 24.82 — 1956-7 
n Azizift n tt n D 19.86 - 1957-8 
n Cussabat it tt n D 28.46 — « n n Sidi Mesri it n 29 D 19.85 - 1937 
n Cussabat it n — D 15.19 — it Zarrasi n i t » D 22.79 - 1956-7 
tt Tarhuna n t i D 52.91 - II I I 
it Cussabat II i t — D 50.25 - 1957-8 
n n n n - D 23.55 - 1937 Krusi Sidi Mesri tt i t — D 19.79 - 1956-7 n Guassem it I I — D 19.49 — 1957-8 
n it i t Garian n tt D 27.84 -Gargasci Cussabat i t n co» D 29-40 - 1956-7 
n u it n o> D 28.90 - 1957-8 
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Table 3% 
I t a l i a n varieties are, on the whole, larger and easier 
to pick. They compare favourably with the local varieties 
as regards yield i n o i l but their resistance to the DACTJS 
OLEAE and productivity i s considerably lower. Whilst the 
Chemlali from Sfax i s only a medium sized f r u i t i t contains 
a r e l a t i v e l y high yield of o i l and i s highly resistant to 
insect attack. 
Table 55 
Although the data i s admittedly very inadequate, i n dura-
tion of experimental resu l t s , and i s dependent on several 
varieties certain useful facts emerge. 
The. highest yields i n o i l are obtained i n the Eastern 
Jebel with local varieties (Rasli) Most I t a l i a n v a r i e t i e s 
seem/adapted to conditions i n the Eastern Jebel and yiel d well 
under dry cultivation. Local varieties yield l e s s well i n 
the steppe and < coastal areas. However, Frantoio under 
irrigation* yields exceptionally well at the coast;. 
In general loc a l varieties are more adapted to climatic 
conditions and produce more regularly but the size of drupe 
i s small and adds to the d i f f i c u l t y of harvesting. They 
encourage the malpractice of beating the tree at harvest time. 
The Franto&d variety constitutes something like.60$ of 
the plantations i n the Jefara and coast but seems to require 
irrig a t i o n to be truly successful. 
In terms of o i l quality the I t a l i a n varieties have a 
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lower value of solid fatty acids, whilst the higher values 
for Enduri and Rughiani makes, them less adaptable from a 
commercial point of view» 
Another aspect of the differing importance of vari e t i e s 
i s that recent research has shown the existence of • allogamons 
(which cannot fr u c t i f y without the pollen from other v a r i e t i e s ) , 
and autogamons (which are s e l f fecundated) although they may 
benefit from, cross fecundation* 
On the authority of S. Bresciani (Depto Agrie.-Gyrenaica) 
the following table was compiled:-
TABLE,3&»V 
Variety Self f e r t i l e F Suitable (Frantoio t " s t e r i l e S pollinator. (Pendoline.p (Moraiolo m (x-any of t v a r i e t i e s quoted 
mtp mtp t 
Regions o f olive cultivation 
Since annual r a i n f a l l i s highly variable i n quantity and 
distribution i t would be an oversimplification to define the 
olive cultivation regions by means of isohyets. Moreover 
the effectiveness of r a i n f a l l i s influenced by topography, 
s o i l s and evaporation. Therefore, i n an attempt to obtain 
a more accurate definition of the climatic exigencies of the 
olive i t i s proposed to subdivide* the region according to the 
Prantoio F Corregiolo S Leccino S Moraiolo S Eiangente S, Cbratina P Chemlali P 
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intensity of existing olive cultivation and the potentialities 
of planting areas for the growth and f r u c t i f i c a t i o n of the 
trees Thus* such factors as number of trees, density of 
plantation', health of trees, type of cultivation (Mixed or 
specialised cultivation) and yields are relevant to the' 
'exposition.' But, i t i s impossible i n many areas to. treat 
the analysis s t a t i s t i c a l l y . The s t a t i s t i c s department of 
Tripolitahia i s i n i t s infancy- and has to contend with such 
problems as an unresponsive rural population, confused land 
rights and approximate administrative boundaries* I n 
consequence much reliance has had to be placed on personal 
t 
observation and on the spot enquiry, i n an attempt to supple-
ment and bring up. to date the existing l i t e r a t u r e which 
remains unco-ordinated and somatimes inaccurate* 
Owing to the vast size of the territory and the lack of 
/' good secondary roads several areas were traversed only 
superficially by the author* These included the Western 
Jefara, interior parts of the Eastern Jefara, and the steppe 
zone of Misuratino. With these exceptions most of the olive 
growing area was inspected* Traverses were made the whole 
length of the coastal plain, from the Tunisian border to 
Gioda, across thfe Jefara from T r i p o l i s through Azizia and 
Garian to Beni Ulid, and along the northern edge of the Jebel 
from.Horns to Nalut and south to Ghadames. I t i s significant 
to note that Libyan farmers i n the Horns - Misurata zone and 
Garian. were less hospitable and reluctant to impaxt 
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Information than those of Gussabat and the western coastal 
plain. B r o c ^ 3 ) found the same at Gussabat and he saye 
* the inhabitants are very pleasant and i t i s surprising to 
notice their evolution and agricultural knowledge. They 
only wish to learn and are very keen.' I t a l i a n occupation 
and a Berber heritage would appear to be responsible for the 
reticence of the people i n the former areas* 
Coastal Belt (Pig. 2 2 ) . 
The coastal plain i s homogenous from the point of view 
of climate which approaches most closely the Mediterranean > 
type of climate; the optimum environment for the olive» 
But the distribution of olive cultivation, although the most 
continuous i n the region, i s notably irregular. Rainfall i s 
generally adequate although i t approaches the limit of 200mm* s 
for dryland cropping on the eastern and western extremities* 
Minimum and maximum temperatures are rarely so high or low as 
to produce a strain on the vegetative growth of the olive 
except i n times of Ghibli. Farmers i n the coastal plain 
i 
attributed the long unproductive period of their trees to 
salty maritime winds (Farm Sample?). But the effect of the 
winds only extends a few kilometres inland. Rarely are 
| olives planted near the shore even though s o i l conditions 
are favourable. Usually the cultivable lands are devoted 
to s a l t tolerant palms or herbaceous crops. 
The low lying nature of the land, combined with the high 
humidity and density of crops* especially i n the T r i p o l i -
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Zavia stretch noticeably affects the health of the olive* 
As we. have seen the f l y DACTJS OLEAE i s endemic to this area* 
Topographically the region presents few problems for 
the olive, except where the encroachment of sand dunes i s 
extensive. She saline expanses also limit the area suitable 
for cultivation. Where, however, these harmful ; s a l t s are 
leached by irrigation or seasonal r a i n f a l l , the tree i s not 
seriously affected. 
She otherwise favourable s o i l and climatic conditions 
are enhanced by the presence of underground aequifers* 
superficial and artesian but the best quality o i l and crop 
yields are generally obtained in the high r a i n f a l l zones 
(Pig; 20), Thus i n the marginal r a i n f a l l areas available 
irrigation water i s commonly reserved for the herbaceous 
crops and palms even though the olive requires l i t t l e water• 
and has a relat i v e l y high degree of tolerance to harmful 
a l k a l i s s 
The olive i s cultivated ubiquitously i n the east and 
west coastal plains by both I t a l i a n and Libyans. Tree 
densities per hectare of cultivated land range from more than 
50 i n the I t a l i a n plantations to less than 20 i n many of the 
Libyan gardens. Nevertheless these densities are generally 
higher than elsewhere i n the territory and i n many cases are 
well above the average for the country. This average i s 
about 30 trees per hectare for groves of pure stand and only 
20 trees per hectare for those i n mixed stands. I n 1944 
the east and west coastal plain accounted for 19$ and 42$ 
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respectively of the 3,381,000 trees existing i n Horthern. 
Tripolitania-. Throughout the coastal plain, with the 
exception of the oases of Tripoli and Suara, olives come 
second only ..to palms i n total number, of tree crops cultivated 
(Fig,.19)^Q.^'^U^ this pu?0portion varies between I t a l i a n and 
Libyan farms. On the lat-fcer the olive, except i n local 
instances, i s the basic crop especially where irrig a t i o n i s 
limited. 
By far the greatest number of trees are s t i l l , owned by 
Italianso In 1937 (the l a t e s t available information .on 
I t a l i a n Concession) their olive plantings numbered 1>029»422 
trees. This total amounted to 55$ of the total trees on 
I t a l i a n concession i n the west coast plain from Gasr Ghiar 
to Zuara and less than 7$ on the plain from Horns to Mi sura t a . 
Of the 445,967 olive trees on I t a l i a n collective farms i n 
1954 about 19% and 14$ weze distributed i n the west and east 
coastal plains respectively* 
In.the best r a i n f a l l zones, where.irrigation i s possibles 
cropping i s intensive (Plate XSVIi). I n the small Libyan 
gardens the oliveis cultivated alongside palms and f r u i t 
trees which shelter the more delicate fodder and vegetable 
crops. This agricultural system r e f l e c t s not only the 
natural f e r t i l i t y of the region but also the subsistence 
nature of much of the agriculture* 
Most of the Libyan olives and those on the early 
developed I t a l i a n concessions are i n f u l l production, but 
only 60% on the I t a l i a n demographic settlements have reached 
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maturity. . . 
Sub Regions 
(a) Tunisian border - Mellita 
, 3Prom the Tunisian border to Mellita the area devoted to 
sedentary cultivation i s limited and dispersed. Here the 
coastal plain forms a depression mostly below 20 metres with 
an average width of 5 kms. between a marine dune coastal 
facade and a broken li n e of continental dune formations. 
The cultivated, land i s scattered to the north and south of 
the sebka lowlands, i n the oases of Zuara* Zelten* 
and E l Argabo E l Assa l i e s almost within the semi-desert 
area. Soils are mainly sandy and very susceptible to wind 
erosion. The encroachment of the dunes i s evident; even i n 
the town of Zuara and, many gardens were seen to be abandoned 
in the southern oases . The low value : of the land i s 
reflected i n the substantial areas u t i l i s e d for military 
training purposes. Everywhere r a i n f a l l i s low., generally 
about 200 mm*s. Water supply i s limited both, i n distribution 
and quality. The pases amidst the dunes derive some benefit 
from r a i n f a l l percolation. For the most part,, olives are 
found i n dry gardens. The total number of bearing olives 
i s about 17»744 concentrated mainly at Zuara and Regdaline., 
But the palm i s the foremost tree crop. 
The whole area has a retrograde character and i s 
definitely marginal for olive cultivation.. Crop expectation 
i s low; i t i s estimated that there i s one good crop i n every 
four years and i n 1957^8 the, average returns,per tree was only 
18 legs, olives. 
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The "best areas for the extension of tree cropping would 
seem to he south of the dunes, which are nov/ shifting cultiva-
tion and grazing lands - hut such developments would depend 
on the provision of wells. Eore could possibly be done by 
improving the existing orchards* 
(h) Sabratha - Zanzur. 
In comparison to the previous region this area has a 
more f e r t i l e aspect. The same physiographic divisions are 
present except that the area of s a l t f l a t s i s smaller and 
rarely found east of Zavia. Except i n the v i c i n i t y of 
Sabratha. dunes give way to a rocky coastline. R a i n f a l l 
augments from west to east 20C-300xam*s, The decline i n 
r a i n f a l l south of the coastal plain i s not so rapid as at 
Zuara. The undulating Jefara extends almost 50 miles south 
of the corstal belt which i s marked by the limits of c u l t i v a -
tion. South of Zavia the cultivated area extends for 5 
kilometres, where i t gives way to grazing and shifting 
cultivation lands. 
The region comprises the Libyan oases of Zanzur, Garguza 
TueMa, e l Mattred, Sorman, Zavia and E l Agelat. A l l except 
E l Agelat are situated i n f l a t depressions surrounded by 
numerous I t a l i a n concessions and the Demographic settlements 
of O l i v e t t i , Hascian and Maamura (now Libyan). These occupy 
the gently undulating terrain r i s i n g to the north and south 
of the depressions. The area of rock outcrop i s small. 
Together with the extreme dune areas this forms the land 
l e r s t susceptible to cultivation. Soils are mainly sandy 
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and sandy loams, but at Agelat they become increasingly 
saline. Wind erosion i s something of a problem but many 
areas of light sand have been colonised with Acacia and 
eucalyptus. These were seen to be growing well 23 k i l o -
metres south of Zavia. The area i s blessed with a good 
water supply, and the construction of many new wells 
exploiting the f i r s t water table was observed near Sorman. 
The proportion of olives to other tree crops increases 
markedly over that of Zuara (38$ of a l l trees o l i v e s ) . 
Total olive trees»( 85,522 Libyan 
^ 64,265 I t a l i a n Demographic Farms 
(351,335 I t a l i a n Private Concession ( Farms 
The olive i s the predominant tree crop on I t a l i a n farms. 
On 70 of the I t a l i a n farms, olives accounted for 74$ of a l l 
tree crops but only 42$ on a corresponding number of Libyan 
farms. <"".55) 
Crop expectation i s reasonably good for the area - 2 
years good, 2 poor and 2 average. L i t t l e information exists 
for crop yields, but between 1957/8 these varied from 10-25kgs. 
per tree for dryland olives. The existence of abundant 
water adds to the natural quality of the s o i l . However, 
there i s frequent damage to the crop from the Dacus Oleae. 
The presence of a good water supply to the south and the 
favourable r a i n f a l l would allow some expansion of olive 
cultivation, where now, a precarious crop of cereals i s 
obtained. 
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The Oases of Tripoli 
Between Zanzur and Tagiura the coastal plain widens and 
a belt of intensive cultivation almost unbroken extends 
inland for 10 kilometres (Plate XXVIII). 
: Thereafter the cultivable, area extends i n tentacles to 
Suani Ben Ad em where the. surrounding dune formations are 
discontinuous. Lying twenty kilometres south of T r i p o l i , 
Suani Ben Adem can be said to mark the boundary of transition 
between the coastal plain and the true steppe lands. 
The Libyan gardens, which immediately surround the c i t y 
of T r i p o l i , cover an area of 5,244 hectares and contain over 
55,000 olives (11 trees per hectare). A further 690?000 
trees belonging to I t a l i a n s are grown outside the Libyan 
nucleus. 
. The region i s favoured by a high r a i n f a l l , ah irr i g a t i o n 
surplus and proximity to Tripolitania^s largest urban market -
Tripoli C i t y s In consequence olives are of secondary 
importance and f r u i t trees, predominantly c i t r u s , are highly 
valued * 
Extensive colonisation by acacia plants of the dune areas 
to the south have reduced the threat of wind erosion and the 
s u i t a b i l i t y of the olive trees i s indicated by the great 
dimensions which they reach (Plate XXIX). However, the 
density of cropping i s conducive to pest attacko 
Tagiura - Gasr Chiar 
This long tract, from the Tagiura to the foothills of 
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-the Jebel at the Wadi Ramie,, i s distinguished by limited 
distribution of cultivated land even though r a i n f a l l and 
humidity are not unfavourable. Morphologicallythis area 
i s ; d i v e r s e j large stretches of the coastal belt are formed 
by marine dunes, partly fixed. Inland, continental dune 
formations are extensive. The area i s deeply incised by 
wadis gushing -from the Jebel and towards the east, s o i l s • 
are formed by outwash fans. Much of the area i s undulating 
and large f l a t topographical units only occur around Garabulli 
and Gasr Chiar* Here, so i l s are deep and apparently very 
f e r t i l e . The area i s sheltered from the f u l l effects of 
the southerly winds by the Jebel escarpment. 
Water supply i s not so favourable. The water table i s 
deep and yields are low. Libyan gardens and olive groves 
have sprung up at watering points along former caravan routes 
whilst I t a l i a n farms are strung out along the main Tripoli -
Horns road.; Most of the olive plantations are dry farmed. 
Crop expectation i s high - 9 years goodj 3 f a i r . 1 poor -
and damage from pests and diseases to the trees i s negligible. 
Depending on water supplies there seems to be ample opportunity 
for the expansion of arboriculture. A start has already 
been made and several new Libyan gardens had been established 
close to Ggsr Chiar (Farm sample BO 
Horns -r Wadi Caam 
The coastal plain east of Horns to the Wadi Gaam i s narrow 
and comprises an area about 2,500 hectares. The area. 
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settled and cultivated/ varies i n width between 50 and 2,000 
metres and i s concentrated predominantly i n the oases 
depressions. At the boast, marine sands, li m i t cultivation» 
South of: the oases a featureless plain, extensively u t i l i s e d , 
provides a sharp contrast to the Oases areas; this i s backed 
by a small scarp feature (Pig. 25)• 
; In the oases water i s of a good quality and reached at a 
depth of 7-12 metres but r a i n f a l l i s low. Olive' trees^ which 
number 14,000, are mainly intercultivated. Farmers complain 
of mists but at the same time report l i t t l e Dacus infestation. 
Yields were much lower than those at Zuara (11 kgs. per plant 
1957/58). 
Farmers i n the oases area u t i l i s e the interior plain 
largely for cereal cultivation and grazing but several olive 
groves are sited at the foot of the scarp where they benefit 
from a season of inundations. But the potentialities of this 
area for tree cropping has only been realised by I t a l i a n 
colonists. South-east of Horns extensive olive plantations 
(45*000 trees) are grown on the I t a l i a n Taldagno estate (Farm 
i 
Sample) (Plate XXXD. 
Zliten 
This Libyan oasis i s situated at some distance from the 
coast, between the confines of Gheran oasis and the V/adi Caam• 
The cultivated area resembles the shape of a giant j e l l y f i s h 
with numerous tentacles diverging into the southern h i l l zone 
where the scarp i s broken through by wadis. In an area of 
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about 18*20,000 hectares, the coastal dunes, tracts of sebka 
and:superficial calcareous crust zones remain?uncultivated. 
Rainfall, is. .marginal t for tree cropping but water . supply for . 
irrigation is ;found, at;depths of 10-20 metres. The;olive 
is.second to the palm and i s noticeably relegated to poor 
s o i l areas beyond the reach: of i r r i g a t i o n f a c i l i t i e s - . South 
west of Zliten several dry gardens, have been abandoned. 
Yields per tree: are low (1957/8 - 2-7 kgs.) Except i n 
the wadi beds,of the piedmont zone the periphery of the oases 
extensively u t i l i s e d . 
- E a s t of Zliten, the vigorous growth and care i n cultiva-
tion of the trees on the I t a l i a n demographic concession of 
Garibaldi,, stands; but i n marked contrast. Most of the 89»349 
olive trees are dry cultivated, on the gently sipping and f l a t 
light, s o i l areas (Plate XXXII). 
Misurata. 
. . In an area, of 9*000 hectares only about one f i f t h i s 
cultivated. Marine dunes extend south and west from 
to the town of Misurata. West of the town, a prolongation •>. 
of the main sebka to the south limits cultivation. Compact 
s o i l s with a tuff surface and the s a l i n i t y of the water supply 
are unfavourable to the olive and palms represent 90$ of the 
trees,cultivated.. Rainfall i s s lightly betlber than at Zliten 
but the region i s exposed to the southerly winds. 
Some 10,131 olive trees a r e cultivated at an average 
density of 5 per hectare* Yields i n 1957/8 were low (10 kgs• 
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per j>itan-t). '•, Z'lJ, • 
'Before reaching the oases of Misurata there i s a 
bifurcation turning to a large I t a l i a n coneessibn; This 
plantation of 35*000 olives i s : situated below the broken 
s:carp .on suitable s o i l s . Yields of 22 kgs* per plant were 
obtained in 1957/8* A few hillocks have been audiciously 
planted with pines and eucalyptus. Inland good s o i l extends 
for 10 kilometres after which the high interfluve areas rapidly 
become i n f e r t i l e • ' 
Inte r i a r Plains 
'The interior plain comprises the Jefara, the h i l l y steppe 
land.1 and/plain of Misuratino. Unlike the coastal belt olive 
cultivation i n this zone i s mostly a pioneer enterprise because 
i t s development after 1920 was mainly a result of the I t a l i a n 
expansion of sedentary agriculture into areas formerly u t i l i s e d 
for grazing and cereal cultivation. This movement was 
f a c i l i t a t e d by the discovery of the second water table and 
artesian supplies south of Misurata. Extensive olive planta-
tions, ah example of the monocultural system, characterise 
the margins of cultivation i n the Jefara (Plate XX2II0 
Libyan olive groves are scattered throughout theJebel pied-
mont zone of the Eastern Jefara, on the lower slopes and upper 
wadi basins i n the h i l l zone of Misuratihov In 1335 Libyan 
owned trees i n the Jefara numbered only 2,000 (0.082$ of 
total trees i n Tripolitania> . By 194;4 I t a l i a n plantings 
had increased this proportion to 18$ and the number of trees 1 
to more than 500,000. 
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The olive i s the principal tree crop on I t a l i a n farms 
and most of the plantations are dry. farmed. Yet 1 where 
irri g a t i o n f a c i l i t i e s exist* as at Bianchip Sicca*. Giordani, 
Suani Ben Adem* G. Benito•> Crisp and Gioda, oliveis located 
iiear the wells are p a r t i a l l y irrigated and intercropped. 
Cultivation i s less intensive than on the coast, and the 
planting distances of the mature trees i s at least 20 metres 
hy 20 metres. Hiytosanitary conditions are generally good' 
and excellent at. Suani Ben Adam. ; However, wind erosion of 
the light s o i l s of the plain i s intensive and dune formations . 
i n some orchards are "becoming: a serious hindrance (PlateXXttllX). 
In spite of this the olives appear to he thriving;. 
Sub: Regions. 
{a} . Western Jefara; West of a line Zavia - Azizia - Jefren 
the increasing aridity, the presence of crustal s o i l s and dune 
formations, i n addition to the. poverty of water resources- are 
a l l factors limiting; land settlement and tree growth. Rain-
f a l l i s ' everyv:here below 200mm*s and without i r r i g a t i o n i t i s 
doubtful i f the trees could withstand the summer drought and 
excessive temperatures. 
Apart from economic and social considerations certain 
areas 9 i n the opinion of Caswell* "~. Jmd Rob.V1 1 0 1 , do 
seem susceptible to sedentary agriculture. These extend i n 
a semi^circle from the undulating Jefara south of Sabratha j, 
east to Blanchi and south-west to B i r E l Ghnenu The s o i l s 
are structively adapted to the low r a i n f a l l and water has been 
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found at depth. Shifting sands present a problem i n the 
north; An experimental station has already been established 
near B i r EIGhnem. ; 
(b) . Central Jefara; Except for the mobile dune area, the 
Tria s s i c rock outcrops, and lit h e s o l s of the Jebel piedmont, 
much of the area i s intensively cultivated where the second 
acquifer has been exploited. 
' ' Hainfall i s lower than at the coast, and fluctuates 
between 150-250 mm*e; i t decreases rapidly to the south* • 
The land r i s e s southwards to about 200 metres* 
Over 400,000 olive trees are cultivated in this area and 
many have yet to reach f u l l production. I n response to rain-
f a l l the density of planting decreases from 30 trees per 
hectare, a t Suani Ben Adam to 25 trees per- hectare at Azizia. 
The dimensions of tfcfe' trees noticeably'decrease southwards ; ' 
as conditions become'more arid and wind exposure' intensifieso 
Prom the siae of the trees and their productivity the 
southernmost cultivated parts at Azizia and Suk es Sebt appear 
to be a zone of challenge where the tree can r e s i s t and grow 
but yield poorly. At•Suk es Sebt one farmer reports that i t 
has taken 50 years for the olives to enter economic production 
(Farm Sampled0). development to the south of Azizia would1 
depend on irr i g a t i o n . However, during the summer Ghiblis. 
are frequent. The summer inferno i s intense* This i s j 
confirmed by L e o n e - ^ ^ h o says that *the Jefara has a ; 
very good s o i l but the Ghiblis dictate the law* . Between 
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the-Jebel and Azizia no Roman remains have:-been unearthed; 
this' may indicate that no agricultural u t i l i s a t i o n of the 
land other than the cereal cultivation and grazing at the 
present had been effected i n the past* 
The peripheral zones of cultivation at Bianehi, Suani . 
and Castel Benito could a l l be developed for the olive-
(c) 'Eastern Jefara. The Eastern Jefara i s a very sandy 
region and very l i t t l e known since i t i s served only by 
tracks. The i n a c c e s s i b i l i t y of underground water has limited 
settlement and the intensity of wind erosion i s very great* 
(d) H i l l s and "plain of Misurata. 
H i l l Zone of Misuratino. Climatically,, this area 
corresponds to the drier parts of the Central Jefara, but 
from a morphological point of view i t i s l e s s uniform. 
I t a l i a n influence here has been negligible. Rising sharply 
from the coastal plain a heavily dissected surface extends 
for some 50 kilometres to the south. Ra i n f a l l decreases 
rapidly from the coast and ranges from 150«*200 ma's* 
Traditionally, the h i l l zone i s an area of tree croppingj 
cereal cultivation and grazing. Clumps of olives are 
scattered over the lower h i l l slopes, and wadi heads where 
run off water can be concentrated (Pig. 24). Most of the 
highest parts of the interfluves are devoid of s o i l (1"2. " x c i r J I I 
Densities are low and the area of possible expansion i s 
limited. 
The coastal plain extends south of Misura'ta between the 
208 
Sebka of Tauorga and the eastern flank of the h i l l zone* 
R a i n f a l l i s marginal f o r the o l i v e , being l e s s than 200 mm*s, 
hut a r t e s i a n waters have permitted sedentary a g r i c u l t u r e . 
On the two I t a l i a n demographic settlements of Gioda and C r i s p ! 
over 75*000 o l i v e s have been planted. Most of them are semi 
i r r i g a t e d and intercropped. Y i e l d s are v a r i a b l e depending 
on r a i n f a l l (average 1955/57 - 10 kgs. per p l a n t ) . West of 
the v i l l a g e s the encroachment of dunes has forced the abandon-
ment of several farms.. However* between the v i l l a g e s an area 
of 1,000 hectares i s capable of being further developed. 
South of Gioda conditions became extremely a r i d and c u l t i v a t i o n 
i s limited to wadi beds. The tr e e s s u f f e r from the G h i b l i 
winds as the p l a i n s are very exposed. 
Gioda has become almost a ghost v i l l a g e . The herbaceous 
crops, on which the farmers depended u n t i l the o l i v e s came 
into production, have suffered due to excessive s a l i n i t y of 
i r r i g a t i o n water. The movement of f a m i l i e s put of the area and 
abandonment of property has been a r e s u l t of successive crop 
f a i l u r e s . Without c a r e f u l c u l t i v a t i o n these s o i l s r a p i d l y 
r e v e r t to t h e i r n a t u r a l s t a t e . The oa s i s of Tauorga has a 
s o i l which i s only indicated f or the palm tree and no a g r i c u l -
t u r a l development of the o l i v e can be contemplated where sea 
water i n f i l t r a t i o n i s c e r t a i n . 
;-ii&bel Piedmont. On the a c t u a l piedmont zone of the Je b e l tree 
cropping i s only possible where run o f f water from the scarp 
can be accumulated. H a i n f a l l I s low i n the west and summer 
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temperatures offer l i t t l e r e s p i t e for the t r e e . Springs are 
brackish and palms are predominant i n the email oases of T i g i * 
Scecsiuch and Giosc ( P l a t e XXXIV). The best area which 
occurs a t the foot of the Eastern Jebel i s traversed by the 
wadis Megenin and Ramie. At present only a few scattered 
groves are found here. 
The;Jebelw Apart from a unique p h y s i c a l aspect the J e b e l i s 
d i f f e r e n t i a t e d from the coast and i n t e r i o r p l a i n s by i t s 
t r a d i t i o n a l v i l l a g e s o c i e t y and tree culture ( P l a t e XXXV)* 
Roughly 65$ of the 814p787 Libyan owned trees were grown 
i n the J e b e l i n 1935 and were d i s t r i b u t e d as follows 
270,000 i n the Eastern J e b e l . 
68,535 i n the Central J e b e l , 
195*000 i n the Western J e b e l • 
Although I t a l i a n plantings r a i s e d the number of o l i v e 
t r e e s ; i n the Eastern J e b e l to 500,000, the Central and 
Western Jebel has suffered a regression. By 1944 o l i v e s 
grown i n the J e b e l represented only 21$ of the t r e e s i n the 
territory,) 
P h y s i c a l conditions are quite d i f f e r e n t from those at, 
the coast. Mean annual r a i n f a l l v a r i e s between 100-325 mm0a 
and i s more intense. Fifteen-twenty kilometres south of the 
scarp r a i n f a l l i s marginal f o r tree crops except i n connection 
with water conservation. A great part of the steep and 
sloping land i s unsuitable f o r c u l t i v a t i o n , e s p e c i a l l y where 
the top s o i l has been eroded. However, the higher gently 
undulating surfaces o f f e r favourable s i t e s because of t h e i r 
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s o i l depths and s t r u c t u r a l a d a p t a b i l i t y . 
The a l t i t u d e and lower humidity are unfavourable to the 
development of harmful i n s e c t s and thus some of the best 
o l i v e growing areas are found i n the J e b e l • 
Eastern J e b e l . 
(1) Msellata-. Shis region r i s e s i n steps from the coast 
f o r a distance of 30 kilometres to the Wadi Turgut..- i n the 
west. Although there are l o c a l v a r i a t i o n s , as a r e s u l t of 
the morphological v a r i e t y , t h i s i s one of the best r a i n f a l l 
zones of the J e b e l and temperatures r a r e l y f a l l below 0°c i n 
winter. R e l a t i v e l y disease f r e e , t h i s area of the J e b e l i s 
one of the most healthy f o r the o l i v e . Where s o i l s are deep 
the tree can reach large dimensions. 
The o l i v e t r e e s , which number 344»978, 50$ of a l l t r e e s 
i n the J e b e l , are d i s t r i b u t e d predominantly over the Cuesabat 
p l a i n , the low h i l l s and wadis of Sciogran and wadis and 
depressions to the south-east of Cussabato 
Sciogran 44,000 
Msellata 136,644 
Cussabat 114,000 
£1 Amamra 7,300 
Corradini 24,834 
(2) Cussabat P l a i n The p l a i n i s distinguished by the great 
number of old o l i v e t r e e s ( P l a t e s XXXVIa & b ) . I t i s formed 
by a wide wadi depression and covers an area of 10,000 
hectares* The t y p i c a l form of r u r a l settlement i s the. 
v i l l a g e situated on the higher rock outcrop areas. The 
landscape i s a mosaic of o l i v e s and patches of c e r e a l 
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cultivation.. 
The p l a i n extends to the north of the v i l l a g e of 
Msindara where the t e r r a i n becomes intensel y dissected 
by the upper wp.di t r a c t s . The o l i v e moves into the deeper 
s o i l areas of the wadi slopes and terraces ( F i g . "25). 
IT ear the scarp, where se v e r a l t r i b u t a r i e s of the Chabbaza 
converge* the a l l u v i a l f l a t s are devoted to c e r e a l s and 
o l i v e s are. dotted on the h i l l slopes. The upper slopes 
are denuded and support only poor grasses. 
\2) To the west and south of Cussabat the p l a i n narrows, and 
i s heavily dissected by wadis. I n general, the i n t e r f l u v e s 
are devoid of a s o i l cover and c u l t i v a t i o n moves into the 
wadis. .(Plate XXXVII). The o l i v e becomes in c r e a s i n g l y strung 
out along the wadi beds and slopes. 
Tarhuna West of the Wadi Tsargut - Gsea (a wide f l a t bottomed 
valle y ) . c p n d i t i o n s are completely, d i f f e r e n t • R a i n f a l l i s 
100 mm*s l e s s than a t Cussabat and wind erosion i s much more 
i n t e n s i v e . Land settlement and the development of sedentary 
a g r i c u l t u r e in. the wadi i t s e l f has proved d i f f i c u l t , because 
of, the lack of a domestic water supply. The large f l a t 
basin and suitable s o i l s a t t r a c t e d an I t a l i a n settlemat but 
t h i s has since been abandoned owing to water supply d e f i c i e n c i e s . 
Over 17,000 o l i v e s were, planted and c u l t i v a t e d with vines and 
c e r e a l s ( P l a t e XXXIXO* but production of the mature trees has 
been n e g l i g i b l e , 
I n the past the v a l l e y was a domain Of the semi-nomad and 
h i s l i v e s t o c k . Very few Libyan gardens and t r e e s have been 
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l a i d out i n the upper reaches. 
This v a l l e y represents an area of t r a n s i t i o n between the 
o l i v e growing regions of Cussabat and the Central Tarhuna 
plateau* L i t t l e appreciated i n the past f o r o l i v e c u l t i v a -
t i o n , the plateau-has been i n t e n s i v e l y developed by I t a l i a n 
farmers ( P l a t e xx^vni) Although r a i n f a l l i s low* s o i l s are 
su i t a b l y adapted to the 250mm* s r a i n f a l l ; they are deep and 
free draining. 
The plateau i s separated from Marconi by 20 kilometres 
of i n f e r t i l e passes. The large surface, l y i n g between 400 
and $00 metres i s admirably adapted to the extensive orchard 
c u l t i v a t i o n . On i t s serrated northern edge the c u l t i v a b l e 
area i s limited to the wadis and upper basins but the i n t e r -
f l u v e s are heavily eroded nearer the scarpi 
Libyan farming i s r e l a t i v e l y unimportant i n t h i s area 
(19,000 o l i v e s ) and has been hindered by an unstable economic 
system which prevailed ovrer the area i n the past.. 
On the other hand I t a l i a n planting i s p r o l i f i c (184,000 
t r e e s ) . 
Southernmost farms a t B r e v i g l i e r i have been encroached 
upon by s h i f t i n g sands; ( t h i s phenomena i s more marked nearer 
Tarhuna v i l l a g e ) . 
At Abbiar % i g g i the land i s broken and enters the J e f a r a 
through a gorge-like v a l l e y where the s o i l i s often very 
shallow. R a i n f a l l i s lower and only i f t e r r a c i n g i s effected 
can planting i n the scarp zone take place. 
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E a s z o l i i s a former I t a l i a n settlement centre. Here 
the s o i l i s calcareous and shallow. A t u f f s u b s o i l i s 
covered with moving sands which have overrun, the roads and 
houses. Although some 16,000 o l i v e s were planted by the 
I t a l i a n farmers they have not been su c c e s s f u l and since they 
were taken over by the Libyan Government t h e i r d e t e r ioration 
has a c c e l e r a t e d i Many of the trees have been irreparably 
injured by l i v e s t o c k . 
The best area i s undoubtedly i n the northern part of the 
plateau. Southwards, except i n the upper wadi basins, t h i n 
s o i l s , s h i f t i n g sands and i n a c c e s s i b l e water tables are l i m i t -
ing f a c t o r s . 
However, north of the plateau i n the Upper and Middle 
Wadi basins where s o i l s are deep developments could take 
place (3RJigf26 ')• * i50 years ago Gasr Doga was c a p i t a l of 
the area. I t s water supply was derived from nearby springs. 
-Central Jebel 
West of Tarhuna the f i r s t o l i v e reappears a t the head of 
the Wadi Guassem i n the Central J e b e l . The heavily dissected 
and eroded 5^ -600 metres surface intervenes and o f f e r s l i t t l e 
scope f o r settlement and c u l t i v a t i o n * Some c e r e a l growing 
i n the wadis and esparto grass gathering from the h i l l s i d e s i n 
addition to l i v e s t o c k grazing are l i k e l y to remain the main 
economic a c t i v i t i e s . 
Although the r a i n f a l l map would s i g n i f y a s p e c i a l climate 
f o r the Garian area, i t b e l i e s the a c t u a l s i t u a t i o n . R a i n f a l l 
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i s highly v a r i a b l e . 
The natural l i m i t s of the c u l t i v a t e d area are soon 
readied on three sides by the Jebel. scarp and the deeply 
i n c i s e d v a l l e y of the Y/adi Meginin. Winters are more severe 
because of the increased altitude, but phytosanitary conditions 
are p e r f e c t . 
Prom information gathered on the spot o l i v e trees produce 
very l i t t l e and only every 5 years. On an average crop 
expectation i s about 25 kilogrammes per t r e e . 
Over 60,000 o l i v e s are grown i n the area predominantly 
on the P l a i n s of Guassem and Tigrinna. THe p l a i n of Guassem, 
i s composed of deep red s o i l s . There i s l i t t l e damage from 
winds but s o i l erosion i s a threat. The trees are c u l t i v a t e d 
with c e r e a l s and are terraced on the wadi slopes. The p l a i n 
of Tigrinna.has a s i m i l a r aspect of f e r t i l i t y . ( P l a t e XI:.) 
The p l a i n of Assaba d i f f e r s from the other two. I t i s 
higher and more exposed to southerly winds. S o i l s are l i g h t e r 
and r a i n f a l l lower. This p l a i n , the s o i l of which r a p i d l y 
becomes calcareous, possesses suitable c r u s t which would have 
to be pierced to ensure tree growth - only 2,000 trees could 
be developed-. 
£1 Baten i s a wide wadi depression adjacent to Assaba* 
and devoted to grazing and c e r e a l s . Like Assaba i t would be 
possible to prepare the land f o r tree cropping. 
Western Je b e l 
^ e s t of the Wadi Zaret there i s p r a c t i c a l l y no other 
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c u l t i v a t i o n than the o l i v e and fig..,.^ These together form oyer 
70$ of the t o t a l tree crops. 
The main centres of c u l t i v a t i o n are" at J e f ren, Chic l a 
and Giado on the high plateau surfaces, and near the scarp 
edge where l i g h t Hamra s o i l s allow dryland c u l t i v a t i o n . 
( F l a t e XI3). . To the south and west a r i d i t y increases' and 
the o l i v e s must seek wadi locations (Plate XLID. 
I n t h i s area the l i m i t i n g factor i s summer a r i d i t y and 
low winter r a i n f a l l . •When i t r a i n s the y i e l d i s greater* 
i s a proverbial saying.amongst l o c a l farmers. Ten kite-
metres south of Halut o l i v e c u l t i v a t i o n ceases.. 
Semi Desert 
Apart, from the three p r i n c i p a l areas, the coast, steppe* 
and J.ebel, a fourth useful/planting area i s constituted by 
the wadis which scour the country to the south and south-east 
of the J e b e l . The only large planted area i s that a t Beni 
U l i d where 10,000 mature trees gave an average y i e l d of four 
kilogrammes of o l i v e s per tree i n 1958* However, i n these 
areas the ecological balance i s e a s i l y disturbed and depends 
on the v a r i a b l e flooding and systematisation of the wadi. 
Even t h i s cannot assure crop production for i n A p r i l 1954 Broc 
noticed that even the o l i v e s i n the middle of the wadi were 
withering. 
Conclusion 
I t i s apparent from the foregoing discussion that the 
o l i v e i s now c u l t i v a t e d i n the most favourable e c o l o g i c a l 
zones, with the exception of r e s t r i c t e d areas i n the Eastern 
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J e f a r a and Eastern J e b e l . There are no large areas awaiting 
development. . 
I n terms of y i e l d s and o i l q u a l i t y the o l i v e s of Northern 
T r i p o l i t a n i a compare favourably with the major producers of 
the Northern Mediterranean. 
Moreover the o l i v e farmers benefit from a longer product-
ion c y c l e . 
The optimum regions with respect to crop y i e l d s are 
undoubtedly the c o a s t a l b e l t and Eastern Jebel where Mediterr* 
anean c l i m a t i c conditions p r e v a i l . Outide these areas.there 
i s a t r a n s i t i o n to a zone of challenge where, by v i r t u e of a 
p a r t i c u l a r microclimate created by? dryfarming techniques and 
i r r i g a t i o n , the o l i v e can grow and occasionally y i e l d a heavy 
coFop. The ultimate l i m i t of the o l i v e i s the 24th p a r a l l e l 
but i t i s obvious from y i e l d s and r e g u l a r i t y of production 
that i n these areas of the semi desert, Western Je b e l and 
even,the c o a s t a l p l a i n , the o l i v e does not produce an economic 
crop, except under i r r i g a t i o n . These areas by t h e i r poor 
.ecological,conditions lend themselves to subsistence c u l t i v a -
. t i o n . 
As an i n d i c a t i o n of the regional exigencies of e c o l o g i c a l 
conditions the production of o i l i s revealing (Table 32^4. 
I n years of f a i r to average r a i n f a l l T r i p o l i and the 
Western Province (including the Eastern J e f a r a , West Goastal 
p l a i n and Central J e f a r a ) accounts f o r approximately 20-40$ 
of o i l production i n Northern T r i p o l i t a n i a . On the other 
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hand i n drought years (e.g. 1947) about 81$ of the o i l 
production came from these two' provinces. I n the same 
year production was n e g l i g i b l e i n the Eastern Province 
(corresponding to the East Coastal p l a i n and Eastern J e b e l ) , 
and non-existent i n the Central Province (Central and West-
ern J ebel> , Production of o i l i n the Central and Eastern 
ProvineeSp where the o l i v e i s mainly dry c u l t i v a t e d , i e 
f a i r l y high i n years of high r a i n f a l l but i s l e s s consistent -
over s e v e r a l years than the T r i p o l i and Western Province* 
The f l u c t u a t i o n i n production which i s governed mainly 
by the varying ecological conditions, has inherent d i s -
advantages. The wide range of production has implications 
f o r the domestic and export market. Glut and: famine, crops 
render the market very unstable. (Table 3 8 Appendix) 
i r r e g u l a r i t y of production i s l e s s pronounced on the 
coast than elsewhere i n Northern l E r i p o l i t a n i a p r i m arily 
because of the p r a c t i c e of s e m i - i r r i g a t i n g the olive-. The 
Frantoio v a r i e t y constitutes 60% of the plantations i n the 
J e f a r a and only does well under i r r i g a t i o n * 
As we have seen thez*e are no large areas awaiting 
development. The area of s h i f t i n g c e r e a l c u l t i v a t i o n 
extends over a range of c l i m a t i c v a r i a b i l i t y bordering on the 
semi desert and the w e l l -watered crop conditions to be foiand 
associated with the s t a t i c farming areas on the coast and 
J e b e l . Whilst the major part of t h i s land cannot be 
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considered s u i t a b l e f o r the development of s e t t l e d farming 
the better parts could f u r n i s h some of the land f o r t h i s type 
pf v a g ^ c u l t u r e i «-«,. • 
Estimates of land p o t e n t i a l l y s u i t e d : f o r sedentary 
a g r i c u l t u r e and o l i v e c u l t i v a t i o n have va r i e d g r e a t l y 
depending on the c r i t e r i a adopted f o r the c l a s s i f i c a t i o n -
of land, , 3>e C i l l i s calculated that553 »000 hectares 
of the t o t a l area of Northern T r i p o l i t a n i a was capable of 
being u t i l i s e d f or dry farmed o l i v e s a t 20 trees,per hectare, 
( i . e . 1:1). m i l l i o n t r e e s ) * This estimate was based mainly 
on r a i n f a l l and must also have included very extensive 
i r r i g a t i o n development, since a more recent estimate d i s -
agrees widely. 
. Robb's estimate of land, (Table 3 9 ) based on botanical 
and h i s t o r i c a l evidence, p o t e n t i a l l y suitable for sedentary 
a g r i c u l t u r e i s more modest and amounts to 800 ,000 hectares. -
Since i t i s extremely u n l i k e l y that such a large area (twice 
the present area of s e t t l e d farming) could be developed i n 
the near future he recommended the development of 220,000 
hectares of land i n the J e b e l and Eastern J e f a r a and 2£ m i l l i o n 
trees to be planted i n new areas. 
At the time of t h i s report there were some 3& m i l l i o n 
trees i n the country producing on average 3 kgs. each'per 
annum. T h e o r e t i c a l l y annual consumption amounted to 3,300 
metric tons (750,000 x 6 ) . Thus annual production averaged 
2,000 tons below consumption l e v e l s . I f these developments 
could be c a r r i e d out i t was envisaged that 5 » 5 0 0 , 0 0 0 trees 
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Table 3 9 
jfcbb's proposed extension of o l i v e growing area I n 1945 * 
Area 
ha*s 
Total, 
area 
ha's 
T o t a l . 
trees 
Olives 
Cereals 
Total. 
Trees 
Present 
land use 
I r r i g . with dry-
land a g r i e * by 
means of w e l l s & 
pumps as a t 
O l i v e t i 
& Fohduk 
i n area west of 
Bianchi 
Dryland develop-
ment as a t 
B r e v i g l i e r i 
Olives & Cereals 
Suit e l Giuma 
(C.Verde) 40,000 
N v B r e v i g l i e r i 40,000 
& Marconi 
S. Z l i t e n » 
S. Horns " 
S.of Breviglieri20,000 
40,000 S.E. Garian 
Assaba-J efren 
Wadi deltas 
S. J e f a r a ? N. 
J e f a r a Giosc 
Completion of 
plantings on 
I t a l i a n s t a t i c 
farming. 
Arab s t a t i c 
farming. 
40,000 
30,000 750,000 750,000 S h i f t . c u l t , 
1,000,000 
it 
S h i f t . c u l t . 
n 
n 
ti 
n 
500,000 
1,000,000 
20,000 
230,000 230,000 
170,000 170,000 
Exports 
" 20,000 
S h i f t . c u l t . 
20,000 
exports. 
500,000 7,000,000 S h i f t . c u l t . 
1 m i l l , 
l i m i l l . 2* m i l l . 
Stat.farm 
t i 
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could produce 16 ,500 tons annually of o i l ? s u f f i c i e n t f o r 
domestic needs and 13 ,000 tons f or export. I f there were 
ho further plantings then 3 m i l l i o n trees (103& mortality) 
could produce, at 3 kilograms per tree,'9*000 tons of o i l 
annually with an export of 5*500 metric tons. 
Although the o l i v e i s widely d i s t r i b u t e d and adapted 
to a v a r i e t y of conditions the best y i e l d s and qu a l i t y of 
o i l comes from the Eastern Jebel and i t i s i n t h i s area, 
p a r t i c u l a r l y i n the middle basins and heads of northern 
thalwegs, that any new expansion of o l i v e c u l t i v a t i o n should 
be considered f i r s t . ' The r a i n f a l l , s o i l s and e x i s t i n g 
orchards, a l l v e r i f y the s u i t a b i l i t y of conditions here* 
Plantations could s i m i l a r l y be l a i d out i n the following 
areas:-
(a) South of Sabratha and Zavia where s o i l s and water supply 
are s i m i l a r to that of Bianchi and Giordani» 
(b) Zone south of Z l i t e n - the wadi i n t e r f l u v e s and slopes 
foria e x c e l l e n t s i t e s for arboriculture.' 
( c ) P l a i n s of Assaba and E l Baten i n the Central J e b e l 
remain undeveloped only because of t h e i r p a s t o r a l a s s o c i a t i o n 
and t r i b a l ownership of land* 
(d) Apart from favourable s o i l conditions north of Giosc, 
the hot J e f a r a climate i s l i k e l y to impede o l i v e growth. 
West of Jeft&rx the poor y i e l d s indicate that only by placing 
j -
o l i v e s i n wadis can production be assured. 
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With regard to;those areas already developed and planted 
some i n t e n s i f i c a t i o n could he c a r r i e d out i n the Je b e l and 
steppe areas but e s p e c i a l l y i n the indigenous farming areas 
of the coast the density of crops i s often e x c e s s i v e . 
Most of the I t a l i a n estates contained land suitable f or 
development. These could be most e a s i l y brought into use. 
: , •' ' CHAPTER VI " ™ 
Evolution of Olive Cultivation 
As w e l l as the regional v a r i a t i o n ? ' 3ai' til©' d i s t r i b u t i o n 
of o l i v e c u l t i v a t i o n ( r e s u l t i n g from differences ain water 
supply^ morphology and economic systems), the culture has 
further experienced long term v i c i s s i t u d e s . These r e f l e c t 
i n part the wider changing pattern of human conditions and 
land use. The past h i s t o r y of the area provides Borne of 
the reasons f o r the present place of the o l i v e i n the economy 
and landscape, and fur t h e r affords i n d i c a t i o n s of the inherent 
p o s s i b i l i t i e s of the country f o r tree cropping. 
Both the I t a l i a n and French administrations i n North 
A f r i c a devoted much time and i n t e r e s t to an a n a l y s i s of 
archaeological evidence and written records appertaining to 
past land use, i n order that the f u l l p o t e n t i a l i t i e s of the 
s o i l and water resources should he evaluated. The r a p i d i t y 
with which, apparently, u n f e r t i l e sand can be made to produce 
a crop by app l i c a t i o n of water warns against land use surveys 
based purely on average conditions of r a i n f a l l . Be C i l l i s 
attempted to dp t h i s but h i s generous estimate of the potent-
i a l l y c u l t i v a b l e area i s considered excessive. (;. . 
The evolution of o l i v e c u l t i v a t i o n and land use systems 
can be considered i n 4 periods. 
(1) Phoenician. 
(2) Roman. 
(3) P r e ^ I t a l i a n . 
(4) I t a l i a n and present day. 
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1. Phoenician 
The name Libyan (Lebu), which f i r s t appears i n Egyptian 
te x t s of the second millenium B.C. was o r i g i n a l l y that of a : 
t r i b e or group of t r i b e s inhabiting Gyrenaica, but the Greeks 
extended i t to a l l the Hamitic peoples of North A f r i c a , whose 
language and p h y s i c a l c h a r a c t e r i s t i c s distinguished them from 
the negro and negroid Ethiopians of the Sudan. 
The e a r l i e s t account we have of the T r i p o l i t a n i a n 
Libyans i s that givenby Herodotus, who wrote i n the 5th 
century B.C. He describes the names and positions of the 
c h i e f t r i b e s inhabiting .Tripolitania. To the east and south 
of the Gulf of S i r t e the Nasamones were dispersed. Their 
western neighbours were the Macae whose t e r r i t o r y extended 
as f a r west as th£ Wadi Caam a r e a . West of the Macae the 
Jebel was inhabited by the Gindanes, the c o a s t a l p l a i n by the 
Lotophagi or lotus eaters j followed by the Machyles, who 
stretched as f a r as the Shot e l Gerid i n T u n i s i a . I n the 
i n t e r i o r of the country were the Garamantes, inhabiting the 
oases of the Fezzan. This t r i b a l pattern given by Herodotus 
remains s u b s t a n t i a l l y unchanged throughout the greater part 
of a n t i q u i t y . 
Contrasting them with the. sedentary a g r i c u l t u r a l i s t s 
of the Atlas region* Herodotus describes the Libyan t r i b e s 
of T r i p o l i t a n i a and Cyrenaica, as milk drinking and f l e s h 
eating (i*e.pastba?alnomads) • No doubt t h i s g eneralisation 
was broadly true but c u l t i v a t i o n was by no means unknown 
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amongst the t r i b e s of Misuratino, and much, of t h e i r movement 
seems to have been no more than seasonal migration between 
fixed areas . ^ ^ ) F o r example, - t n e Maeae drove t h e i r c a t t l e 
up into the Jeb'el every summer f o r water but Herodotus himself 
remarks ori the bumper crops harvested i n the Wadi Caam region 
vrhich surpassed even the proverbial Babylon i n i t s y i e l d * 
Date palms were cu l t i v a t e d i n the southern oases to which 
the Kasamones migrated every year leaving t h e i r c a t t l e on 
the coast* She Garamantes, probably the l a r g e s t of the 
t r i b a l groupings> were e n t i r e l y sedentary and c u l t i v a t e d 
t h e i r wadi beds by * l a y i n g earth upon the s a l t ' * Heverthe*-
l e s s i n a country so near the margin of drought as T r i p o l i t a n i a , 
pastoralism and hunting and s t i l l more primitive forms of food 
c o l l e c t i n g must always have played a major part i n the economy. 
. ,The question has often been asked whetherolimatic 
conditions were e a s i e r f o r these peoples i n antiquity* f o r 
the remains of t h e i r farms are frequently found deep i n the 
semi-desert area of the Ghibla. The evidence i s d i f f i c u l t 
to assess Like other Mediterranean countries the northern 
part of the country was probably more t h i c k l y wooded i n 
antiquity; Herodotus 9 f o r instance* speaks of the H i l l of 
Graces (Msellata) as tree«covered and Strabo mentions wood-
lands on the promontary of Gephalaa (Gape Misurata)o I n 
such areas p r e c i p i t a t i o n was no doubt a l i t t l e higher| run 
off and s o i l erosion slower* than i t i s now. But other 
passages i n ancient writings warn against sweeping g e n e r a l i s a -
tion* Herodotus hastens to add that i t was the exception 
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jin a t r e e l e s s and r a i n l e s s land; Strabo. speaks of the 
i n t e r i o r of Libya beyond a l i t t o r a l b e l t as a desert, cocky, 
sandy, dry and s t e r i l e , and iAiean declares, with perhaps a 
l i t t l e poetical, exaggeration, 'there i s not a green branch 
to be fomd i n a l l the s t r e t c h of a r i d sand between the 
burning l e p c i s (Home) and the, t o r r i d Berenice (Benghazi)*. 
However conditions i n the i n t e r i o r seen to have been 
d e f i n i t e l y more humid* as presupposed by the rock drawings 
of elephants* rhinoceroue and g i r a f f e i n the Feszan. P l i n y 
mentions the 'wilderness of elephants i n the hinterland of 
the Western Je b e l * • She main explanation for-the presence, 
of such animals i s probably to be sought i n the f a c t that 
enormous reserves of water, accumulated under the Sahara 
during the humid Pleistocene period, had not sunk so far. 
beneath the surface as now. I n addition, r a i n f a l l was 
probably 50 or even 100 mm. higher taian today-, (Jy* 
The Phoenicians more than any other people were 
responsible f o r the d i f f u s i o n of the o l i v e throughput the 
Mediterranean. Before the Phoenicians entered T r i p o l i t a n i a , 
s h ortly a f t e r 1000 BiG., the o l i v e was. unknownS^7)• Although 
c l i m a t i c conditions were s i m i l a r to. or s l i g h t l y better than 
today the socio-economic organisation was geared to p a s t o r a l -
ism and seasonal migrations. By 1,000 B.C. the Phoenicians 
had opened up the Western Mediterranean to t h e i r trade and 
were making regular voyages to Spain from the t h r i v i n g parts 
of Tyre and Sidon* I t i s probable that the f i r s t v i s i t s to 
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the/shores of T r i p o l i were induced by inclement weather i n 
the Mediterranean* Because of the s t r a i g h t c o a s t l i n e and 
la c k of n a t u r a l harbours places l i k e •Sahratha-* T r i p o l i (OEA) 
and Le p t i s * where coa s t a l r e e f s l e n t themselves for conversion 
into even modest roadsteads* would hecome the n a t u r a l choice 
f o r harbours. - ' • 
T r i p o l i t a n i a was. Well placed to tap the reseusrces of the 
Sudan Which could supply goods i n great; demand i n the ancient 
wotld; gold* precious s tones*, ivory* ebony and negro, sl a v e s j 
and T r i p o l i t a h i a i t s e l f was r i c h i n o s t r i c h f e a t h e r s w h o s e 
eggs and feathers were highly prized» The opportunities 
'for e x ploiting the trade i n these l u x u r i e s did not escape 
the Phoenicians for long. Excavations have revealed that 
aii i n t e r m i t t e n t l y occupied Phoenician trading post had been 
established a t Sabratha i n the 3th century B.C. and others 
were probably founded a t l e p t i S p Oea and S i r t e . 
After 500 B.C. these s t a t i o n s eventually became colonised 
and permanently s e t t l e d . An attempt by the Greeks to 
colonise an area near the Wadi Gaam was repulsed by-the Macae 
with the help of Carthaginian forces? as a r e s u l t Carthage 
claimed T r i p o l i t a n i a as her protectorate* T h i s a s s o c i a t i o n 
i s of some s i g n i f i c a n c e with regard to the development of 
o l i v e cultivation,, Whilst the wealth of these c o a s t a l 
s t a t i o n s was based p r i m a r i l y on the Saharan caraveh"teade 
t h e i r devotion to sedentary a g r i c u l t u r e was b$' no means 
neglected* 
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With the advent of the Carthaginian, era the primitive 
e c o l o g i c a l balance between wild animals and man, f o r e s t and 
n a t u r a l grazing lend was. disturbed* The i n f l u x of urban 
c a p i t a l demanded bigger retrains from, the s o i l * land was 
made to produce more by the expansion of c u l t i v a t i o n of 
ce r e a l s , f r u i t t rees and olives« 
The Phoenicians were among ant i q u i t y ' s most s k i l f u l , 
a g r i c u l t u r a l i s t s , having been schooled i n intensive garden 
c u l t i v a t i o n on the narrow eoastal p l a i n of S y r i a o L a t e r 
Carthaginian c a p i t a l i s t s had s u c c e s s f u l l y adopted the 
H e l l e n i s t i c system of •monoculture' or the s c i e n t i f i c 
e x p l o i t a t i o n of large estates by the exclusive c u l t i v a t i o n 
of a p a r t i c u l a r crop f o r which they- were best s u i t e d . I n 
T r i p o l i t a n i a t h i s crop was, and s t i l l i s , the o l i v e o I t 
was without doubt Phoenician enterprise and c a p i t a l resources 
which i n i t i a t e d the c u l t i v a t i o n of the o l i v e i n Tripolitanfe* 
together with the implements f o r i t s promulgation* . I t i s 
probable also that they a t l e a s t began some of the> schemes 
f o r water control and conservation which were l a t e r developed 
so w e l l by the Romans<> Strabo mentions the existence of a 
Phoenician dam near the mouth of the Wadi Caam* I n antiquity 
the o i l of the o l i v e was held i n high*eateem and u t i l i s e d f o r 
illu m i n a t i o n , as a condiment, as a linament » i n r e l i g i o u s and 
funeral r i t e s . But i n T r i p o l i t a n i a the o i l was used 
p r i n c i p a l l y f o r heating and l i g h t i n g , : 
. I t seems therefore that the o l i v e was introduced to the 
co a s t a l p l a i n and parts of the Jebel but elsewhere the nomad 
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remained impregnable. 
Soman* 
V / . .The successes achieved by the Phoenicians i n introducing 
the ;olive to N o r t h e r n T r i p o l i t a n i a and encouraging a pre-
dominantly semi nomadic indigenous population to participate., 
i n the expansion of i t s c u l t i v a t i o n was augmented by events, 
culminating i n the interference and eventual colonisation, of 
Northern T r i p o l i t a n i a by the Romans <. By occupying Messina 
i n 246 B.C. the Carthaginians p r e c i p i t a t e d a struggle with 
Home that was to end more than a centuap- l a t e r i n the 
destrution of Carthage and the establishment of Ej&zrian r u l e 
i n A f r i c a * After Hannibal^s excursion.to I t a l y : had ended 
i n d i s a s t e r , S c i p i o , with, the help of a Libyan c h i e f t a i n 
Massinissa, f i n a l l y broke the power.of the Carthaginians with 
a d e c i s i v e v i c t o r y a t Zama. Carthage was forced to cede Spain 
and reduce her f l e e t to 10 ships, but was allowed to r e t a i n 
the T r i p o l i t a n i a n Emporium. The l o s s of commerce benefited 
a g r i c u l t u r e because i t caused the d i v e r t i n g of c a p i t a l into 
land development which spread considerably inland. At the 
same time Rome encouraged the t e r r i t o r i a l a s p i r a t i o n s of 
Massinissa by handing over to him the former Humdian Kingdom 
( A l g e r i a ) . Massinissa, a man of foresight and ambition, 
continued to promote Phoenician methods of a g r i c u l t u r e and 
Government amongst the Libyan tribesmen. Statesman *as w e l l 
as warrior* 'he turned 9, says Strabo 'nomads into farmers and 
welded them into a s t a t e . ' Massinissa overreached himself 
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when he provoked Carthage into a war ,which he e a s i l y won* 
Rome r e t a l i a t e d and i n 146 razed the c i t y to the ground. 
However, t h i s Roman intervention was concentrated only i n 
Tu n i s i a and the Emporia remained i n the hands of Maesinassa*s 
successor who further sponsored o l i v e c u l t i v a t i o n and sedent> 
ary a g r i c u l t u r e * But a f t e r the f a l l of Carthage, i n order 
to preserve the o l i v e plantations, the Romans codified the 
normal p r i n c i p l e s r e l a t i v e to t h e i r c u l t i v a t i o n and established 
fo r examples 
(1) that the tree he planted a t regular i n t e r v a l s of 20 x 
22 mm*s to be practised i n S l a l i n e s o i l near Sfax. Moreover 
the fundamental canons of dry farming were to be applied to 
assure to each plant a s u f f i c i e n t area under the low r a i n f a l l 
regime and to allow the expansion of the root system. 
(2) that plantations were to be effected between autumn and 
midwinter on the h i l l s , on c l a y s or dry places amongst the 
land devoted to pasture and c e r e a l s . 
(5) F i n a l l y , the^practice of gr a f t i n g the ole a s t e r (wild 
species} which seems almost exclusive to the African countries 
and proves i n t h e i r regions the pre-existence of the o l e a s t e r / ^ 
before the d i f f u s i o n of the domestic subspecies (Olea Sattiva)*. 
This marked the beginning of important t e c h n i c a l improvements 
i n o l i v e c u l t i v a t i o n which were to be duplicated a t £ l a t e r 
date i n T r i p o l i t a n i a . 
A period of i n s t a b i l i t y and war followed i n 118 B.C. 
which res u l t e d i n the dispatching of Roman Troops and t h e i r 
installment a t the request of the town of Iiepcis* 
U n t i l the entry of the Vandals i n the e a r l y part of the 
5th century A.D* o l i v e c u l t i v a t i o n seems to have expanded 
generally even though o i l production f e l l , due mainly* to 
defective methods of conservation and manufacture^ '^'d^-l) 
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Although the TransrSaharan caravan trade must have "been 
stimulated by the s e c u r i t y of communications and world wide 
markets,* r e s u l t i n g from Roman Rule, the b a s i s of the economy 
appears to have been s e t t l e d a g r i c u l t u r e and the export of 
o l i v e o i l o Although Africa n o i l was generally considered too 
coarse f o r culinary purposes,, there was an ever-growing demand 
for i t f o r l i g h t i n g , and use i n bathing establishments. 
Roman emperors had the habit of d i s t r i b u t i n g o i l g r a t u i t i e s 
to other r u l e r s i n the world. 
The annual f i n e of 3 m i l l i o n pounds of o i l i n f l i c t e d on 
Lepcis by Caesar, for a l l y i n g i t s e l f with Pompein forces, 
gives some idea of the scale of o l i v e c u l t i v a t i o n i n the pre-
Roman period. According to G s e l l ^ , ? t h i s f i n e would amount 
to 10,678 h e c t o l i t r e s . G s e l l i n f e r s there were 2.300,000 
o l i v e t r e e s , of which he believes 1*000,000 were planted on 
the Eastern J e b e l . He presumes that the f i n e amounted to a 
tenth of the t o t a l production. 
This seems to be a f a i r l y good estimate. An average of 
80 kilogrammes of o l i v e s per tree would approximate to 18 k i l o -
grammes of o i l f o r each adult tree i n good condition. Thus 
the number of producing trees would amount to about 60,000. 
On the presumption that the f i n e i n f l i c t e d amounted to a tenth 
of the production, we reach a figure of 600,000 producing 
trees:. By allowing f o r a t l e a s t 100,000 being immature the 
t o t ar .trees would be 700,000 which i f d i s t r i b u t e d r e g u l a r l y 
a t i n t e r v a l s 20 x 20 mm's would cover an area of 35-40.000 
2 3 1 
hectares. This corresponds roughly tothe Cussabat P l a i n , 
Marconi, B r e v i g h l i e r i and Tarhuna areas. About h a l f t h i s 
area has been preserved f or o l i v e c u l t i v a t i o n . 
The motives behind the Roman occupation of T r i p o l i t a n i a 
•were s u b s t a n t i a l l y p o l i t i c a l and economic• 
The a c q u i s i t i o n of the co a s t a l entrepot c i t i e s was 
undoubtedly an important factor* Moreover there existed 
a s e t t l e d agrarian vocation amongst the populace of the coast 
and Jebel which had been sponsored by the Phoenicians and 
r u l e r s of Numidia. The problems which faced the Romans 
were e s s e n t i a l l y s i m i l a r to those encountered by the I t a l i a n s 
i n the 20th century. The a r i d i t y of the t e r r i t o r y and the 
containment of the warlike pastoral t r i b e s were c h i e f amongst 
these.- Like the I t a l i a n s the Romans would no doubt have 
benefited from the experience of indigenous farmers and the 
existence of o l i v e groves. 
The Romans offered protection, s e c u r i t y , c a p i t a l 
resources and the stimulus of an export market. They 
adopted the o l i v e as a p r i n c i p a l crop i n the l i g h t of i t s 
already s u c c e s s f u l growth, as a means of sedentarising 
nomadic peoples, expanding t e r r i t o r i a l power, and furnishing 
the imperial e c o n o ^ % i t h o«SSl.^ibld 220 
During the f i r s t two centuries of Roman r u l e the 
predominantly m i l i t a r y forces of the Romans were preoccupied 
with the subjugation of the desert t r i b e s , the Nasamones and 
Garamantes, and t h e i r a c t i v i t i e s were r e s t r i c t e d to the co a s t a l 
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^ c i t i e s from which they sent out expeditionary f o r c e s . But 
great progress was made towards the end of the 2nd century 
and a s t a t i c defensive system was established i n depth *' the 
Limes Tripolitanus - which consisted of 3 d i s t i n c t zones. 
This system was to remain p r a c t i c a l l y unchanged untaL-tne end 
of Roman Rule. I t was during t h i s period of maximum s e c u r i t y 
that o l i v e c u l t i v a t i o n prospered and i t s c u l t i v a t i o n was 
extended f a r south into the semi-desert areas. 
The most advanced zone was constituted by the great 
i s o l a t e d f o r t s of Bu ligem, e l Gheria e l Garbla and Cydamae 
(Ghadames) situated on the three main l i n e s of communication 
between the i n t e r i o r and the coast ( F i g . 2 7 ) . They were, 
garrisoned by Roman troops. Behind these outlying f o r t s 
Alexander Severus created a zone of Limitanei settlements 
i n the area covered by the basins of the Wadis Soffegin and 
Zemeem. The innermost defensive systemwas formed by a 
s t r a t e g i c road running along the crestLJ£>£. the Jebel and 
jo i n i n g Tacape (Gabes) i n Tunisia'witli.vi^'ptis.• The road 
l a y w e l l to the north of the Garian atidrTarhuna, plateaux. 
This d e c e n t r a l i s a t i o n of power resulted i n an expansion of 
sedentary c u l t i v a t i o n . The defence of the a c t u a l f r o n t i e r 
became incr e a s i n g l y i n the hands of recruited peasant s o l d i e r s . 
Legend has greatly contributed to d i s t o r t i n g the nature 
and extent of o l i v e c u l t i v a t i o n during the period of Roman 
occupation. The evidence of G s e l l obviously t e s t i f i e s to 
the importance of the Msellata region. For the remainder 
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of the country i t i s s t i l l undecided as to whether the 
numerous Roman ruins that can he seen (ru r a l d w e l l i n g s , o i l 
presses and dams) are s u f f i c i e n t signs f o r t h e r e - e s t a b l i s h -
ment of o l i v e plantations from which, i t would appear* they 
r e s u l t e d . 
The wealth and magnificence of the co a s t a l towns, 
Sabratha, Oea and Lepcis, can hardly be considered as a 
c r i t e r i o n of affluence of t h e i r hinterlands ( P l a t e X l i l l a c t b ) 
Nothing proves that t h e i r wealth did hot depend on commercial 
a c t i v i t i e s other than, o i l .export or the personal, taste* of ; 
.an:-emperor such as Alexander Severus. The v i v i d contrast 
at L e p t i s between the marbles and sculptures of the large 
forum attributed to Severus and the more modest forum of the 
1st century A.D. i s worth noting. The l a t t e r probably gives 
a better i n d i c a t i o n of the economic st a t u s of the country 
at this.time. 
Accounts of two aOqueducts bringing down the o i l harvest 
from the Jebel from Tigi-Sabratha and Tarhuna -- Lepcis have 
never been substantiated and must be dismissed. However, 
ancient w r i t e r s acknowledge the importance of the country 
with regard to c e r e a l and o i l production. 
Recent archaeological i n v e s t i g a t i o n , p a r t i c u l a r l y i n the 
Eastern J e b e l and semi-desert areas, has confirmed the 
c o r r e l a t i o n between the s i z e and extent of Roman farms, the 
d i s t r i b u t i o n of o i l presses with the importance of o l i v e 
c u l t i v a t i o n . 
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The archaeological evidence of l e s s obvious relevance, 
e.g. Road Systems, types of settlement,:water conservation 
techniques were also taken into consideration. There i s no 
proof of any Roman farms e x i s t i n g before the 1st century A.D. 
although there was a s u b s t a n t i a l production from indigenous 
farmers* p a r t i c u l a r l y i n the Eastern J e b e l . The intensive 
development of the i n t e r i o r was impossible without roads 
capable of carrying wheeled t r a f f i c . Therefore i t i s l i k e l y 
that the f i r s t appearance of s p e c i a l i s e d o l i v e farms i n any 
number i s synonymous with the construction of • Aelius Lamia?s 
highway i n A.D. 17* 
Soman arta f a c t s are d i s t r i b u t e d p r i n c i p a l l y throughout 
the coastal b e l t , eastern J e f a r a , c e n t r a l and eastern Jebel 
and the semi-desert areas of the Ghibla. Thus, the e a s i e s t 
routes f o r warring nomads from the south to the coast were 
e f f e c t i v e l y controlled. The western J e b e l and the western 
J e f a r a appear to have held l i t t l e i n t e r e s t f o r the Roman 
farmer* 
There was no e f f e c t i v e Roman settlement south of the .-30th 
parallel* As w e l l as the three major c i t i e s i n the co a s t a l 
b e l t Lepbis, Sabratha and Oea ( T r i p o l i ) and several smaller 
towns the predominant types of r u r a l settlement were.the 
v i l l a g e , the estate and the f o r t i f i e d farm; these were 
dispersed throughout the coastal p l a i n , the eastern J e f a r a , 
the Jebel (from Zintan to Horns) and as f a r south as Ghirza 
i n the semi-desert. Road st a t i o n s were s i t e d along-fee main 
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highways hut these were r a r e l y permanent settlements. These 
forms of r u r a l settlement r e f l e c t the manner i n which the 
Romans.effected a g r i c u l t u r a l e x p l o i t a t i o n of the land i n 
consideration of strategy and s e c u r i t y , density and s t a b i l i t y 
of the indigenous population, and requirements of the Metro-
politan.; economy3 and ways of s e t t l i n g t h e i r own population* 
The large urban centres and small towns were situated 
along, the coast i n the best water supply zones and where 
routes inland focussed on n a t u r a l harbour s i t e s ( F i g . 2(5) . 
(1) V i l l a g e s . The v i l l a g e was extremely rare i n the 
a g r i c u l t u r a l , zones, apart from the coast and r e f l e c t s the . 
paucity of water supplies, except from the 1 s t phreatic water 
table. The d i s p e r s a l of r u r a l settlement a l s o i n d i c a t e s the 
degree of security: which the Romans had, achieved* One of 
the most important v i l l a g e s was Mesphe (G-asr Doga) i n the 
Eastern Jebel where water supply was assured from a spring 
flows 
(2) V i l l a s . These indicate a country residence or farm* 
There i s s t i l l some doubt e x i s t i n g as td whetherthese country 
seats were simply residences or farm e s t a t e s . Further 
excavations may n e c e s s i t a t e a r e c l a s s i f i c a t i o n of some known 
ol i v e farms as villas^®^. Assuming that these estates were, 
i n f a c t , c u l t i v a t e d , they formed an important l i n k with the 
urban centresj around which they are clustered, since they 
were owned by wealthy c i t i z e n s * I n t h i s way c a p i t a l derived 
from commercial enterprise was absorbed into land improvement. 
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(3) Farms. These farms, which had no other function than 
the. production of crops* have a wide d i s t r i b u t i o n and are 
most common i n the Eastern Jebel ( P l a t e XL'IY). They are 
dispersed over the p l a i n s of Gussabat and Tarhuna where w e l l 
water could be supplemented from c i s t e r n s and tanks. They 
are u s u a l l y accompanied by the massive frames of Roman o l i v e 
presses from which i t i s assumed that t h e i r main a c t i v i t y 
was the c u l t i v a t i o n of the o l i v e . There i s also a large 
concentration of t h e i r farms i n the ancient domain of the 
Maeomades. They were e a s i l y a c c e s s i b l e to the market and 
port of L e p t i s . 
I n the Central Jebel only a few farms have been discovered. 
(4) F o r t i f i e d farms and towers. These are extremely abundant 
i n the upper basins of the southern thalwegs and along the 
shores of the Gulf of S i r t e . Groups of them are commonly 
found a t the southern extremity of Roman control where l a r g e r 
forces were needed to maintain order. But they are also 
dense a t the confluence of the main wadis with t h e i r t r i b -
u t a r i e s . These tower-like buildings were. 1-30 metres square 
and usually two or more storeys high. Their structur.es had 
inner courtyards and o l i v e presses have been found b u i l t into 
the inner w a l l s . I n the f e r t i l e areas of the Je b e l , they 
are u s u a l l y ditched and occupy the most commanding s i t e s . 
I n the southern pre-desert areas they normally stand on the 
wadi banks; the beds of which were terraced, and c u l t i v a t e d . 
I n s c r i p t i o n s show that i n many cases they were the homes 
of Romano-Libyan Limitanei. These pseudo-agricultural 
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settlements had an important s o c i a l and economic function, i n 
North A f r i c a , . 
E s s e n t i a l l y defensive s i t e s they w e r e , f i r s t manned by 
Roman veterans*; A d i t c h running oh the. southern boundary , 
represented not only a l i n e of defence but al s o an economic 
f r o n t i e r . I t marked with great accuracy the d i v i s i o n between 
the- c u l t i v a t e d land and the desert; the nomad and the 
c u l t i v a t o r f 5 ^ . 
The Mmitanei were granted f r o n t i e r lands,free.of tax, 
i n return f o r a hereditary obligation to defend the s o i l 
against Rome's enemies. The e a r l i e s t of these belong to the 
3rd century but most of them were established i n the 4th 
century. Therefore i t had taken nearly 300 years f or 
agr i c u l t u r e to be expanded from the better r a i n f a l l zones. 
At some stage Warmington thinks that members Of nomadic t r i b e s 
were attra c t e d from the outside into these areas, s i n c e they 
had been deprived of t h e i r t r a d i t i o n a l grazing and c e r e a l 
lands. These men.were organised i n semi-military fashion 
and s e t t l e d around Centenaria. The number of a s s c c i a l ; ^ 
mausolea ( P l a t e XLVi1) and a g r i c u l t u r a l ' ' i n s t a l l a t i o n s , p a r t i c -
u l a r l y those.;cpnnected with.water supply, i n d i c a t e s , according 
to. archaeologists, not merely a s e r i e s of outpostb but a wide-
spread structure of s o c i e t y . Doubtless the d i s c i p l i n e ahu 
co-operative e f f o r t heeded to maintain the system gradually 
encouraged the complete sedentarisation of these people even' 
though Romanisation, i n some cases, could only have been s l i g h t . 
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A p a r t i c u l a r l y noteworthy example of such a settlement 
;. (51) i s that of Ghirza which has "been i n t e n s i v e l y excavated • . 
I t i s situated ahout 250 kilometres south east of T r i p o l i 
on the desert margins. Although predominantly m i l i t a r y i n 
character, t h i s settlement and others of a s i m i l a r nature 
Carried the l i m i t of c u l t i v a t i o n w e l l into the desert provinces. 
The existence of t h i s settlement depended on the c u l t i v a -
t ion of the adjacent wadi bed.;.™.:, At "the present day 
the wadi only floods every three years. Water was reached 
at a depth of 30 metres and drawn from two wells and f i v e 
c i s t e r n s . The inhabitants took steps to obtain the maximum 
advantage from the flow of wadi waters by building, transverse 
stone w a l l s at regular i n t e r v a l s . Below i t s confluence the 
wadi i s ; about 360 mm's wide and the dams were located a t 
i n t e r v a l s of 60-70 metres. Therefore the cu l t i v a t e d area 
has been estimated to be approximately 250 hectares. I n 
t h i s area, where grain harvests are extremely i r r e g u l a r , the 
main crops were f r u i t trees (mainly o l i v e s ) which are grown by 
subsistence communities today. I t i s probable that t h i s 
pattern of c u l t i v a t i o n i n the Wadi Ghirza resembled that i n the 
Wadi Beni TJlid at the present time* Olive presses discovered 
near one of the farms confirm the f a c t that o l i v e s were amongst 
the p r i n c i p a l crops as i t i s hardly l i k e l y that o l i v e s were 
imported., such a distance, to be pressed. (Plate XLVJ). 
Extensive use made of the wadi barrage system i s a feature 
of Roman ag r i c u l t u r e . Climatic conditions were much the same; 
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ra.infs.ll was low and i r r e g u l a r . Thus,.:in areas of dissected 
t e r r a i n or where a r i d i t y was extreme* the* wadi bed was highly 
valued. The barrages were constructed to prevent s o i l 
erosion and to check excessive run off so. that i t could be 
diverted into i r r i g a t i o n channels and storage cisterns*. At 
the same time the s i l t i n g up of these dams i n the steeper 
wadis formed c u l t i v a b l e t erraces i n which f r u i t t r ees and 
herbaceous* crops could be grown. I t i s c l e a r from such. , 
evidence, as e x i s t s , that the system played, a v i t a l part i n 
developing o l i v e c u l t i v a t i o n on a scale.unequalled before* 
I n t h i s way, the f e r t i l e wadis of the Ghibla were . 
exploited. Two large dams were b u i l t across the Megenin .: 
at S i d i G i l a n i to protect the coas t a l oases from v i o l e n t 
floods and to dive r t 1 the waters over, the neighbouring J e f a r a . 
These settlements I n the semi-desert had closed economies. 
A v a r i e t y of crops were grown to support a population whose 
only wealth was the land which they held. Although served 
by comparatively good roads distance from the main market 
centres on the coast and eastern Jebel contributed towards 
t h i s s e l f s u f f i c i e n c y . Undoubtedly the commercial centres 
of o i l production were on the p l a i n s and h i l l s i d e s of the 
c l i m a t i c a l l y favoured Eastern Jebel c o n s t i t u t i n g the h i n t e r -
land of Lepbis* The area economically dependent on Lepcis 
o r i g i n a l l y terminated near Tarhuna, but l a t e r extended, to the 
Wadi Zaret. 
Land. Systems. I n N'ar^hertf/T^^li,ta&l'S.>..>a;s- -in. other parts of 
Worth A f r i c a , a l l land acquired by conquest reverted to the 
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state and l a t e r to r u l i n g Emperors* 
The e x p l o i t a t i o n of these Imperial domains was delegated 
i n two ways:-
(1) A resident p r o p r i e t o r would survey work himself and 
r e t a i n the r o y a l t i e s . 
(2) A pr o p r i e t o r could rent a part of the t o t a l area of the 
domain t o several farmers (CONDU.CTORES) who would pay an annual 
r e n t ; The conductores* whose contract was renewed every 3 
years could sublet parcels of land to c o l o n i a l peasants 
(Coloni). 
On the p r i v a t e lands the GOLGHI were r e c r u i t e d from the 
Libyan population who had been displaced from t h e i r t r i b a l 
lands. Therefore i n the best o l i v e growing areas the c o n t r o l 
of the land was l a r g e l y i n the hands of wealthy c i t i z e n s of 
Leptis and run on ®.onocultural l i n e s w i t h the o l i v e being the 
basic crop. These c a p i t a l i s t s could a f f o r d to wait u n t i l the 
oli v e s came i n f o production. I n f l a t e d o i l prices a t Lepcis 
contributed to the extension of t h i s land system. Capital 
investment i n the s o i l was r e a d i l y forthcoming and much land 
improvement was carr i e d out. Many tribesmen were induced t o 
farm neglected or uncultivated lands, by the granting of 
security of tenure and tax concessions on o l i v e trees u n t i l 
they came i n t o f u l l production* The usual forms of a g r i c u l t -
ure on the opast appears to have been the mixed farm which 
aimed a t s e l f s u f f i c i e n c y and produced a small surplus, f o r 
l o c a l markets. 
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By the end of the second century the whole of the 
Eastern Jebel from Tarhuna to the sea a t Hornsp was densely 
occupied by farms. There were also extensive plantations 
i n the Eastern Jefara. 
The absence of Roman o i l presses and the general paucity 
of remains i n the Western Jebel does not indic a t e an absence 
of o l i v e c u l t i v a t i o n . I n t h i s region numerous troglodyte 
dwellings* containing o i l presses* e x i s t today from which the 
Roman type may have been adapted• 
The Decline 
The zenith of o l i v e c u l t i v a t i o n was reached i n the 
2nd and 3rd centuries i n Northern T r i p o l i t a n i a . The 
cultu r e was most widely diff u s e d even i n t o areas marginal 
f o r the tree's growth . The problems of s o i l conservation 
and water c o n t r o l were understood even by the Libyan peasant 
and under the stimulus of an export market, securityp and 
a wealthy t r a d i n g centre a t Le p t i s , the o l i v e became the 
primary cash crop. But the conditions which had sponsored 
the expansion of sedentary a g r i c u l t u r e and o i l production 
deteriorated a f t e r 235 A.D0 when Alexander Severus was 
murdered. His death brought t o an end the dynasty of 
Afri c a n Emperors. C i v i l war and invasions from outside 
affected predominantly the land owning and commercial 
bourgeousie of the p r o v i n c i a l c i t i e s • Taxation 
was markedly increased and as a r e s u l t of increased m i l i t a r y 
expenditure trade was brought almost t o a s t a n d s t i l l . 
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This economic decline was g r e a t l y accelerated i n the second 
h a l f of the 4th century by a renewal of t r i b a l unrest. I n 
the f i r s t invasions of the Aueturians (probably a S i r t i c 
Tribe) the t e r r i t o r y of Lepcis was l a i d waste. L i t t l e 
resistance was offered to them by the LB5ITANEI whom Hajrnes 
believes were probably i n league w i t h the invaders. i n a 
second r a i d the whole of the coastal p l a i n seems to have 
been devastatedi Many trees i n the Eastern Jebel were cut 
down and t h i s contributed to the decay of Leptis and the 
widening gap between r u r a l and urban areas* The only 
sedentary peoples to have prospered i n the 4th and 5th 
centuries were the LIMITANEI* I n t h e i r wadi bottoms, south 
of the Jebel , they grew enough com, dates and ol i v e s to 
make t h e i r economy s e l f s u f f i c i e n t . With the collapse of 
Roman a u t h o r i t y 9 they formed a v i r t u a l l y independent society. 
Roman influence ceded t o the Vandal conquerors who were 
themselves replaced by forces of the Byzantine Empire. A 
temporary h a l t to the decay of a g r i c u l t u r e and c i t y l i f e was 
achieved. T r i b a l interference continued i n the 6th century 
i n the Jefara and Misuratino lowlands, g r e a t l y strengthened 
by the use of the camel. The camel not only increased the 
m o b i l i t y and s t r i k i n g power of the nomads but made possible 
the extension of pastoralism, and t h e i r method of s h i f t i n g 
c u l t i v a t i o n . During t h i s period the wadi systems of the 
Jebel piedmont and Misuratino scarp were allowed to f a l l i n t o 
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disuse* The Wadi Lebda broke through i t s dam and—this 
accentuated s o i l erosion (Plate XLVH.). At the "beginning 
of the 6th century the great Berber t r i b a l groups of 
T r i p o l i t a n i a ; the Nefousa and Eouara, emerge; they were 
to contend b i t t e r l y w i t h the Arabs f o r the possession of 
t h e i r country. 
The.period from the 7th century to the 16th century 
marks a retrenchment f o r sedentary a g r i c u l t u r e and a r b o r i -
c u l t u r e . The decline i n Roman influence resulted i n the 
cessation of security and p r o t e c t i o n . Moreover, export 
markets and i n t e r n a l trade were disrupted. The country 
became increasingly vulnerable to pastoral i n t r u d e r s . Libya 
became a routeway f o r those nomads migrating t o the Maghreb 
along the coastal p l a i n and the Jefara. However,: i n the 
densely s e t t l e d areas of the Jebel, where the r e s i l i e n t -
Berbers inhabited defensible p o s i t i o n s , the Arab invaders 
were temporarily thwarted. I n the same way the densely 
populated .coastal oases maintained t h e i r t r a d i t i o n a l forms 
of s e t t l e d a g r i c u l t u r e . But the Jefara. the low h i l l zone: 
of Misuratino as w e l l as some of the accessible Jebel v a l l e y s , 
were overrun by waves of nomads who destroyed the trees and 
allowed the water c o n t r o l systems to decay. Rural depopu-
l a t i o n of these areas and the a l i e n c u l t u r e of the Arabs 
contributed to the decline i n the c u l t i v a t e d area and the 
number of trees; these were constantly'ravaged by camels. 
The Berbers of the Central and Western Jebel offered 
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f i e r c e resistance to Arab nomadic t r i b e s by wthdrawing from 
tbe Dahar wadis 1 and plains to the high summit l e v e l s of the 
scarp areas thereby r e l i n q u i s h i n g trees and. farming systems 
i n these areas. 
The invasion of the Beni H i l a l and Beni Solaym Arab 
t r i b e s i n the eleventh century destroyed the l a s t traces of 
the ancient prosperity* although a g r i c u l t u r e struggled on. 
The 11th - 16th centuries were marked by a period of ^  anarchy. 
I n the Jebelv p a r t i c u l a r l y round Tarhuna, areas were abandoned 
to the Bedouin t r i b e s 0 and transformed i n t o snteep pasturage 
and cereal producing areas* as i n the time of ancieniLibyans. 
The Jebel Hefousa was p a r t l y devastated and depopulated and 
the Berbers became the slaves of the nomads i n the Jefara and 
Ghibla. /Coastal a g r i c u l t u r e suffered g r e a t l y also* and 
barely survived i n the oases, which recovered slowly a f t e r 
being sacked i n the Beni H i l a l invasion. 
As wells and cisterns f e l l i n t o d i s r e p a i r and the 
communication systems were neglected i t was i n e v i t a b l e t h a t 
a parochial a t t i t u d e towards o i l production was adopted. The 
loss of some of the most f e r t i l e areas to the nomad and his- . 
l i v e s t o c k was conducive t o t h i s trend. Without an export 
market and i n f l a t e d land values, and because of the increasing 
void between the coast and i n t e r i o r , o l i v e c u l t i v a t i o n came t o 
a s t a n d s t i l l . These conditions affected f i r s t the: large 
estate farms whose economy was based on o l i v e c u l t i v a t i o n . 
Some pr o t e c t i o n , however, could be afforded to the v i l l a g e s 
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and communally c u l t i v a t e d lands. State owned lands and those 
leased t o a wealthy landowner class came under the auspices of 
the t r i b e , which was the basic socio-economic u n i t of the 
Arabs as w e l l as the nomadic Berber. Depending on access-
i b i l i t y and economic value even v i l l a g e l i f e suffered. The 
changing circumstances of the v i l l a g e of Gasr Dauun i l l u s t r a t e s 
w e l l the decline. During the Roman era Gasr Dauun was a 
t h r i v i n g v i l l a g e situated i n the Wadi Gsea between Tarhuna 
and Msellata, the present s i t e of Marconi. Two periods 
of a g r i c u l t u r a l develdpmeit have been recognised by archaeol-
ogists v-"-'o The i n i t i a l pioneering work of land settlement 
was ca r r i e d out by Roman farmers who extended the dry 
c u l t i v a t i o n of the o l i v e on the v a l l e y s and slopes surrounding 
the large f l a t wadi. These farms were taken over by a 
prosperous native society during the l a t e 4th and 5th 
centuries. Farms varied i n size according to water a v a i l -
a b i l i t y and morphology. The large number of ruined o l i v e 
presses i n the d i s t r i c t suggest the preoccupation of the 
inhabitants w i t h the production of o i l f o r export, by the 
technique of dry farming, which was the only method of 
c u l t i v a t i o n on nine-tenths of the land. This was made 
possible by the t e r r a c i n g of wadi beds i n t h e i r steppe courses 
w i t h stone barrages: a technique comparable w i t h those 
adopted a t Ghirza. ( o : , . The v i l l a g e of Gasr Dauun 
thus l a y amidst a f o r e s t of o l i v e s . But the Wadi Gsea and 
Tarhuna plateau provided a gateway f o r nomadic t r i b e s to 
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migrate i n summer to the pasture areas of the Jebel escarpment* 
Thus exposed, the care and a t t e n t i o n required f o r a r b o r i c u l t u r e 
became impossible-. Today p apart from the former I t a l i a n 
orchards a t Marconi there are not more than 20 trees c l o t h i n g 
the h i l l s i d e s . 
Some areas have never recovered from t h i s disturbance 
of the ecological balance. The Jebel scarp between Abbiar 
Mlggi and Garian has been i n t e n s i v e l y eroded back and the 
5-600 surface now constitutes a very dissected stony covered 
t e r r a i n . Scattered patches of cereal c u l t i v a t i o n , esparto" 
gathering and modest grazing comprise the only forms o f 
economic a c t i v i t y . Within the area i s a magnificent Roman 
Mausoleum, called Es Senama^ b i d i j h e h i s t o r i c a l 
connections are obvious. The low i n t e r f l u V e areas of the 
Eastern Jebel and much of the Dahar surface have undergone a 
s i m i l a r depletion o f s o i l resources. The pebbly surface i s 
i n d i c a t i v e of wind erosion (Plate X V I I I ) . Frequently, single 
stands of stunted o l i v e s accompanied by the remnants of o i l 
presses are a l l t h a t remains on these k n o l l s and h i l l s i d e s * 
The c o n t r o l of unstable s o i l s gone, the wind was free to 
transport the eroded material northwards t o the moist coastal 
lands, and encroach upon the c u l t i v a t e d lands. Lepcis was 
almost engulfed by marine dunes and the pla n t a t i o n s of Sabratha 
suffered a s i m i l a r f a t e . • 
The success of Rome was based on the s t a b i l i t y and high 
technical development of a society t h a t could permit the 
247 
release of c a p i t a l necessary t o l i m i t the menace o f s o i l 
erosion and to undertake the works of water conservation. 
When Rome f e l l , s e c u r i t y and p r o t e c t i o n ceased, and s e t t l e d 
farming'was doomed i n a l l "but the t h i c k l y populated areas 
which could be defended, The o u t l y i n g regions reverted to 
the nomad and' s h i f t i n g c u l t i v a t i o n . The decline i n Roman 
peace combined w i t h the contraction of export markets, decay 
of c i t y l i f e and the disappearance of the large commercial 
p l a n t a t i o n , were a l l responsible f o r the decline of commercial 
o l i v e production. The hazards of poor harvests were n o t now 
met by the c a p i t a l i s t but increasingly by migration. Moreover 
the entrance of a people w i t h l i t t l e tree vocation led t o the 
widespread devastation of orchards i n some of the best o l i v e 
growing areas. 
P r e • I t a l i a n 
P r i o r to the a r r i v a l of the I t a l i a n s i n 1911 the t o t a l 
number o f o l i v e trees belonging to indigenous Libyan farmess 
amounted to only 500,GGO (Turkish Census)* the ma j o r i t y of 
which were bearing and probably i n a de c l i n i n g phase of 
production. Thus, i n a period of 1300-years Olive c u l t i v a t i o n 
had declined by at le a s t f i v e - s i x t h s . Moreover some of the 
best o i l producing areas, i n terms of y i e l d s and r e g u l a r i t y 
of production* had been ravaged by the n a t u r a l agencies of 
erosion and leased to extensive forms of a g r i c u l t u r e . Over 
75$ of the o l i v e s were grown i n the Jebel where; the Berbers 
had maintained t h e i r t r a d i t i o n a l society, despite the stresses 
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imposed upon i t by the. predominantly. pastoral AfabsT 
However, a large percentage of the trees were spread out 
over the Western Jebel, notorious f o r the i r r e g ^ i l a r i t y of 
harves-jts and low y i e l d . Thus, the. o l i v e , which had been 
a primary crop during Roman times, became only a standby 
crop i n some of the best regions of the coast and eastern 
Jebel. By reason of the f a c t that a major proportion o f 
o l i v e trees were c u l t i v a t e d i n the a r i d Western Jebel one 
can even assume tha t they contributed f a r less to the economy• 
Some compensation was derived from the regional d i v e r s i t y but 
there was l i t t l e opportunity to expand. However, the f a c t 
t h a t the o l i v e s were preserved i n the Jebel and southern oases 
meant t h a t some equ i l i b r i u m was achieved. 
The country was i n a state of decadence. Trading wealth 
had been l o s t . Internecine warfare and anarchy prevailed t o 
keep i n constant check population growth. Town l i f e was 
r e s t r i c t e d t o T r i p o l i and i t provided the only strong contrast 
between town and country* I n short, modes of l i f e tended to 
f i x themselves i n accordance w i t h physique, climate and 
c u l t u r a l t r a d i t i o n s . Stagnation of economic l i f e resulted. 
With the regression of a r b o r i c u l t u r e and annexation of 
large parts of the Jebel and steppe lands by nomadic t r i b e s 
the s t a b i l i t y of agriculture was g r e a t l y endangered. Tree 
crops, such as the o l i v e , f o r the best y i e l d s and regular 
production, require c a r e f u l a t t e n t i o n . The seasonal ploughing 
of the land and harvesting tended to Sx at l e a s t a p o r t i o n of 
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the. farming population to the s o i l and represented f i x e d 
c a p i t a l assets* But without the p r e r e q u i s i t e o f s e c u r i t y 
s u s l l ^ a c t i v i t y .became l i m i t e d * Anarchy and t r i b a l c o n f l i c t 
characterised the subsequent h i s t o r y of the t e r r i t o r y and the 
beginning of pastpralism was f i r m l y established. , The 
increasing.attention to f l o c k s , to cereal c u l t i v a t i o n and 
ploughing over wide areas entailed the displacement of 
population from the s e t t l e d and temporary dwellings. The 
size and length of t h i s displacement varied according t o the 
size of the t r i b a l area, i t s f e r t i l i t y and water resources, 
annual r a i n f a l l and the economic system. 
Essentially*, nomadism implies movement necessary i n order 
to integrate f u l l y the resources of a p a r t i c u l a r environment 
as they a l t e r , i n time. Semi-nomadism, on the other hand, 
occuzs when the nomadic population i s s e t t l e d during p a r t of 
the year and i t i s u s u a l l y associated w i t h r e s t r i c t e d move-
ments. The contrasting environments of the coast, steppe, 
Jebel and, semi desert offered scope f o r such population move-
ments i n accordance w i t h the pasture needs, of the flocks, and 
cereal c u l t i v a t i o n . Throughout the whole of T r i p o l i t a n i a . 
semi-nomadic communities were to be found and although they 
varied considerably i n d e t a i l , the physical features of the 
economy, i n t e g r a t i o n of resources and s o c i a l structure were 
common to a l l * The p a r t i c u l a r physical environment together 
w i t h the influences of s o c i a l evolution and h i s t o r i c a l 
development modified conditions only s l i g h t l y -
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According to De Agostini's c l a s s i f i c a t i o n of popjila-
t i o n W T r / i n 1914« based on type of residence and distance of 
movement, out of a t o t a l population f o r the t e r r i t o r y of 
483,833 about 63$ were s e t t l e d , 25$ semi-nomadic and 12% 
completely nomadic. These were d i s t r i b u t e d as follows;: 
si Table 4/0 
D i s t r i b u t i o n of Population i n 1914 i n T r l p o l i t a n i a 
By Percentage 
Coast Steppe Jebel Ghibla 
Settled 68% 1.9$ 20.8$ 0.3$ 
Semi Nomadic 9% 40% 51% -
Nomadic . - 2% 11$ 
Sedentarisation on the coast and Jebel was obviously 
encouraged by the r e l a t i v e l y favourable conditions of r a i n -
f a l l , water supply and the economic system which r e l i e d f o r 
the most pa r t on tree cropping and intensive c u l t i v a t i o n of 
herbaceous crops. The Jebel dwelling Berbers are reputedly 
more conscientious farmers than t h e i r Arab counterparts and 
c l i n g tenaciously to t h e i r c u l t i v a t e d p l o t s . On the coast 
where shallow wells provided an adequate water supply r u r a l 
settlement was dispersed i n contrast to the grouped settlements 
i n the Jebel. Here, the sparsity of wells together w i t h the 
8 (1) By s e t t l e d i s meant normal residence on farm or i n v i l l a g e 
i n a determined area and only periodic migration and 
transhumance f o r floods and cereals. 
(2) Semi-nomadics where migrations were outside t h e i r own 
t e r r i t o r y . 
(3) Nomadisms migrated over large areas f o r long periods. 
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needs for' defence' accounted f o r t h i s c h a r a c t e r i s t i c form of 
r u r a l settlement* V i l l a g e s c l i n g t o scarp edges and highest 
promontariesV 
The coastal areas were integrated w i t h the steppe which 
served as pasture and cereal lands w h i l s t the Jebel, the' 
j e f a r a and Dahar were combined t o form a single economic u n i t . 
Even oh the coast* especially i n the Western and Eastern 
marginsg where water supply and r a i n f a l l were less favourable, 
there was a greater concentration on f l o c k s and cereals• 
The Western Jefara, as i t i s today, was a n a t u r a l domain 
f o r the semi-nomadic t r i b e s who owned a few date palms i n 
the gardens of the spring l i n e oases. I n the Western Jebel 
the Hefousa integrated the Jebel w i t h the Jefara. Here, 
semi nomadism wgs village-based and w i t h i n the economy of the 
Berber t r i b e s pastoralism was less exclusive w i t h more sparing 
use of the Dahar pastures than i n parts of the Eastern Jebel. 
Practices varied according to t r i b e but a r b o r i c u l t u r e tended 
t o p r e v a i l . The f l o c k s of the more nomadic t r i b e s were thus 
l i m i t e d by the demands of tree culture i n the more r e s t r i c t e d 
humid b e l t • Such movements of f l o c k s as i n c u l t i v a t e d areas 
were the r e s p o n s i b i l i t y of profession shepherds. 
Similar conditions p r e v a i l among the Djjebelia of Tunisia, 
except t h a t there i s a greater actual movement of population 
w i t h i n a more balanced e c o n o m y G a r i a n was t r a n s i t i o n a l 
i n character w i t h pastoralism d i v e r s i f i e d by extensive o l i v e 
gardens and.considerable settlement w i t h the troglodyte 
v i l l a g e s . Only i n the south, i n the Ghibla and semi-desert 
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O r f e l l a , region were the true nomadic t r i b e s t o be. found. I t 
appears tha t the nomadic t r i b e s annexed the Jebel f or i t s . 
water resources and b e t t e r summer pasture. Success was 
achieved i n the le a s t defensible zones where Roman t r a d i t i o n s 
had been weakened. Here pastoralism remained unchallenged 
u n t i l the I t a l i a n invasions, a f t e r 1911 • 
Social Organ isa t ion 
: Prom the- beginning of the Moslem conquests i t was 
customary t o divide a l l lands between the conquerors and 
conquered; i n T r i p o l i t a n l a t h i s was between Arabs and s e r v i l e 
t r i b e s i n c l u d i n g the Berber peoples who were obliged , to pay a 
t r i b u t e . • The u n i t of society was the t r i b e and the head of 
the t r i b e became a r e l i g i o u s leader* The fam i l y was the base 
of the s o c i a l pyramid w i t h f a m i l y groups forming LAMLJAT which 
i n t u r n formed the GABAIL (SING. GABIIiA) or t r i b a l u n i t s . 
The t r i b e as a socio-economic group i s s t i l l the basic u n i t 
of society amongst indigenous Libyans> although, economic.and 
s o c i a l changes w i t h i n the country i n the l a s t 60 years have 
affected i t s whole structure and functions 
Each t r i b e had i t s WATAU or homeland w i t h arable and 
pasture land and w e l l s . These :lands were vested i n the t r i b e 
which had re s i d u a l r i g h t s on them. Each d i v i s i o n of the 
t r i b e had i t s WATAil; 
Each t r i b e owned land i n the f e r t i l e p a r t of the Jebel 
and coast; these were integrated w i t h s t r i p s of land on the 
Dahar and steppe u t i l i s e d f o r winter sowing and pasture. 
The size of the t r i b a l area varied w i t h the strength, of the 
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t r i b e and physical conditions of the area. Thus i n the d r i e r 
parts of the Western Jebel the par i s h s t r i p s extended unbroken 
w e l l into•• the Ghibla (Pig. 28) • Both sowing and pasture 
lands were held i n common. The actual sowing areas w i t h i n 
any t r i b a l land was. and s t i l l i s , determined by the 
d i s t r i b u t i o n of r a i n f a l l . Where there was tree cropping 
and a semblance of intensive c u l t i v a t i o n then land r i g h t s 
were, more s p e c i f i c a l l y defined and land was i n d i v i d u a l l y held. 
Thus, lands i n the densely populated coastal oases and those 
surrounding the v i l l a g e s i n the Jebel were zealously 1 guarded 
and c a r e f u l l y attended. Outside the area o f intensive 
c u l t i v a t i o n land r i g h t s were vague and disputes over tenure* 
p a r t i c u l a r l y i n drought years, were often serious. Amongst 
the pastoral t r i b e s the ten t was the universal h a b i t a t i o n 
(Plate L ) . I n many cases i t was r a r e l y moved from one spoty 
although i t was common psctice to change the< type of tent each 
summer and winter. The f a m i l i e s possessions were few* beyond 
the p r i m i t i v e but e f f e c t i v e Ard plough, and the t e n t . 
Economy 
The economic base throughout much of the country was 
pastoralism. The animals were the wealth of the t r i b e s 
providing'food, c l o t h i n g , leather and bargaining power. 
Flocks composed of hardy indigenous goat and the f a t t a i l e d 
Barbary sheep formed the nucleus around which l i f e revolved. 
Camels were important as beasts of burden. Livestock numbers 
fl u c t u a t e d v i o l e n t l y each year. Pastoralism was supplemented 
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by s h i f t i n g c u l t i v a t i o n of cereals, mainly barley .. . The 
fami l y income WES supplemented by the hand p u l l i n g of esparto,/ 
an occupation, p a r t i c u l a r l y u s e f u l in;drought years. Other 
family, needs were supplied through the various l o c a l markets.: 
Many of the poorer f a m i l i e s also, found work i n the orchards 
of the s e t t l e d farmers at harvest time. There was a. large 
scale migration i n p a r t i c u l a r from Tarhuna to Msellata... 
Here, they were joined by s i m i l a r groups from O r f e l l a , Amama 
and Zliten*. being paid i n kind,, usually one seventh of harvest. 
A number of small souks existed at convenient route centres,. 
e.g., Suk e l Giuma (Jefara) A i n U i f (Garian) Garabulli.,-
These semi nomadic communities often possessed a few 
trees i n c l u d i n g o l i v e s i n oases of the coast and dry gardens, 
of the Jebel but because of t h e i r seasonal movements they were 
badly cared f o r and r a r e l y expanded beyond family heeds... 
The a g r i c u l t u r e year began i n September f o r these people.,, 
w i t h the harvesting of the dates and o l i v e s when temperatures 
were lower.. 
.There were movements,, p a r t i c u l a r l y amongst poorer t r i b a l 
segments, to the o l i v e plantations of the eastern Jebel and 
on the coast. But f o r the predominantly pastoral f a m i l i e s 
the f i r s t r a i n s i n autumn were of greater s i g n i f i c a n c e . Whilst 
the l i v e s t o c k were becoming thinner, and ci s t e r n s dried up they 
were p a t i e n t l y waited f o r . Immediately the rains came there 
was a transhumance of the peoples to the cereal grounds i n the 
Jefara and Dahar. Small groups of owners or hired- labour 
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selected suitable t e r r a i n s i n the Dahar*' the Wadis and Spurs 
of the Jebel and the basin lands of the Jefara. 
Simultaneously there was a movement of the f l o c k s , often 
i n the care of shepherds, to the t r a d i t i o n a l grazing grounds, 
in.the steppe zones and Dahar. 
By January the f l o c k s were i n the pastures and the cereals 
had been, sown* The f a m i l i e s based on the steppes and.Dahar 
had moved to t h e i r camping grounds w h i l s t those remaining i n 
t h e i r s e t t l e d residences attended to the. trees and the gather-
ing of esparto grass. This was a lean period i n the year f o r 
the more pastoral peoples. 
The. beginning of A p r i l saw the exhaustion of the winter 
pastures and the f i r s t stages of the r e t u r n of f l o c k s and 
f a m i l i e s . The animals moved to the summer pasture i n the 
v i c i n i t y of the main wells and larger c i s t e r n s . Here they 
remained i n great congregations u n t i l October as the decidedly 
wooded remnants of the vegetation had to be supplemented by 
the watering of the animals every 2 or 3 days. 
I h early May the commencement of the cereal harvest 
p r e c i p i t a t e d another movement to the plains and Dahar wadis. 
A f t e r the harvest the g r a i n was stored and the members rejoined 
t h e i r f l o c k s and v i l l a g e s . Although the p r i n c i p a l tasks of 
the a g r i c u l t u r a l year were now over the season was extended 
especially i n the Western Jebel by the f i g harvest. But 
again t h i s was a c r i t i c a l period f o r the semi-nomadic groups . 
These temporary migratory movements involved most 
f a m i l i e s but amongst the s e t t l e d Berber farmers and the 
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oases dwellers they were of a more limited nature. Under 
this system drought years proved disastrous to the purely 
pastoral tribes. Their conditions were ameliorated to some 
extent by the tribute paid them by the servile tribes. The 
shifting labour force which the poorer tribes provided were 
valuable for the olive harvests, but as no s t a t i s t i c s are 
available the volume and r e l i a b i l i t y of such movements cannot 
be tested. 
The t r i b a l system was co-ordinated by the great mobility 
of the population. The les s f e r t i l e of the Jebel Gardens and 
oases did not constitute economic units and were subsidised by 
the sowing of cereals and pastures on the Dahar and Steppe 
appendages. But this movement and susceptibility to 
recurrent droughts limited the ertent to. which land improvement 
could be carried out, and capital accumulation was small. 
Moreover the joint. owneraMp of land i n the steppe and Dahar 
were drawbacks to the more intensive u t i l i s a t i o n of these areas. 
The overwhelming majority of the Libyan population were 
Moslems and their rules of land owner.siMp and succession were 
governed by absolutely unchangeable Moslem laws. Moslem law 
distinguished five categories of land.^'^. 
(1) . MtJLK; - property held in. f u l l ownership by- piivate persons. 
(2) MIRI LAUDS «- public property and lands belonging to the 
state. 
(3) WAKF LMDS - the lands alienated i n Mortmain and there-
fore not li a b l e to transfer» 
(4) METEOKE LAFDS - lands free for public use. 
(5) MAWAT LAUDS - waste or uncultivable lands. 
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— I n Gyrenaica much -of the land remained MUIiK since the 
inhabitants had surrendered freely to Moslem invaders. 
However i n Tripolitania when the resistance of the Berbers 
was overcome their lands became MIRI and 
by sale to tribes or i n d i v i d u a l s ^ 1 1 ^ Sometimes the 
State forced the tribes to buy land• This happened when i t 
desired to populate a d i s t r i c t and f i x on i t the wandering 
nomads. I t forced them to pay a price, often a nominal one 
and to dig wells. Nearly a l l the Jefara was thus imposed 
to tribes and became the MOLK or private property of the 
tribe. 
State and Wakf lands cannot easily be transferred. As 
to EflULK, i t may be disposed of by the ordinary ways. As i n 
other countries* by sale, exchange, donation, legacy* expropria-
tion, and inheritanceo 
Thus the regulation of the use of land i n a l l except the 
individually owned land i n the coastal oases and surrounding 
the Jebel villages, was governed by t r i b a l needs. Invariably 
the land devoted to Glare orchards was asuik and therefore 
highly prized. In theory everyone held land, but the access 
and: use of land was' dependent primarily on the flocks and 
wealth of the individual. Because of the large Jewish section 
of the population and the Berber resistance the t r i b a l struct-
ure was.less strong than i n Cyrenaica. Yet the implication 
of the t r i b a l system - co-operative effort- in Hie management 
and use of land - were s t i l l r i g i d l y maintained. 
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The social system and the subsistence economy contributed 
to the growth of the dispersal and fragmentation of property; 
these two features of land division markedly affected the 
efficiency and ease with which agricultural a c t i v i t i e s were 
carried out and also the v i a b i l i t y of the farm economy. 
Ihe dispersal of property was a common feature of the 
r u r a l villages of Jebel as well as the f a r m s t e a d s in 
the coastal bases« Land within the.immediate v i c i n i t y of 
the settlements and water points was highly valued and generally 
intensively cultivated * But outside the limits of varying 
distances agriculture became more extensive as population 
density declined, and water resources less accessible« I t 
was desirable for each farmer to hold land adjacent to the 
village for summer and winter cropping; i n addition land 
further from the settlement was useful for grassing and cereal 
cultivation* 
The only information available on the dispersal of 
cultivated land i s given by Theodt>rou^i1:)id 34) f 0 j , i ^ k y ^ 
farms i n the Western?Coastal plain. Whilst these cannot be 
representative of a l l regions, these farms indicate the degree 
of dispersal and land use common to a l l areas. I n the Zavia 
area the land of the Libyan farms i s located i n three areas:-
(1) The oases boundaries of the coastal zone where the residence was established and water supply from wells supported intensive cultivation of trees and herbaceous crops i n the small bounded gardens. 
(2) 50-65 kilometres from the residences i n the plain Jefara the land i s devoted entirely to shifting cereal cultivation. 
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(3) 25-50 kilometres from the residences i n the undulating 
Jefara i s found the main grazing lands. 
In the Zavia area 85% of the land of a single farm unit 
was found i n the Jefara. Only 2.6$ was formed by the 
irrigated oases garden. Out i n the Jefara there was l i t t l e 
attempt to define cultivation boundaries by means of l a b i a . 
Similarly i n the Jebel, except perhaps i n the f e r t i l e 
regions of Msellata, the farm units comprised the Jebel 
terrains of varying f e r t i l i t y , the arid Dahar lands and the 
piedmont f l a t s of the Jefara. Where the dry gardens are 
individually owned they are surrounded by stout Tabias or 
mud walls, but elsewhere open f i e l d s pre^d.1. The time 
required to traverse these various sections of the farm i s 
obviously wasteful of labour and encourages transhumance. 
The fundamental cause of fragmentation of property was 
found to be the desire to hold a l l categories of land necessary 
i n a subsistence economy. The Moslem inheritance laws tend 
to break down lands into very small categories. On the 
death of a Moslem his estate goes by the following successive 
orders to meet funeral expenses, to settle debts, and to 
meet bequests and legacies. The remainder i s divided amongst 
his heirs. Male members receive double the portion of the 
female. There i s therefore no li m i t to the sub-division of 
an estate, however small the property may be. 
This process of fragmentation was accentuated on the 
Mulk lands which were a l m o s t e n t i r e l y t r a n s f e r a b l e . 
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Even £ree^ crops are subject to these laws and single trees 
can become the property of numerous people * The author 
remembers a case i n Garian where a single olive was owned 
by 60 people and the majority were resident i n Gyrenaica. 
Sinqe the tree was everyone's responsibility i t was not 
surprising that i t was badly tended. 
The scale of fragmentation was investigated by Theor&rou 
In the Zavia. area, on average, the land of 70 Libyan farms 
was divided into seven parcels. Four of these were located 
in the pases gardens and the remainder i n the Jefara. The 
average siee of parcels was 0.52 hectares and 12*9:hectares 
respectively. Owing to the lack of employment in other. 
f i e l d s the farmers sons generally became farmers also. 
Combined with the prevailing multi-household this contributes 
greatly to subdivision of property. The oases gardens and 
the village were formerly the only areas where farmers could 
set up new farms and therefore land was constantly divided. 
Fragmentation also resulted from the differences i n the quality 
of land parcels. This was particularly emphasised i n the 
Jebel where topographic variety and series were le s s uniform. 
In the Jefara fragmentation has had an additional cause; 
err a t i c rains make i t necessary for the farmer to have land i n 
different parts so that there i s no more likelihood of sowing 
and harvesting a crop each year* 
Population growth increased without a simultaneous increase 
i n the cultivated area. Consequently property became further 
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sub-divided, 
She forces of the twin agencies of Islam and kinship 
were strongly ingrained in the rural society, being both the 
base of and escape from existence. Hand use was governed 
by. tradition and custom* The p o l i t i c a l fragmentation of the 
country, and subsistence agriculture were responsible for the 
low l i v i n g standards, l i t t l e agricultural improvement and the 
low level of olive cultivation. 
The Turks entered the country i n 1553 but only established 
any control i n the 18th and 19th centuries. To them i s oweli 
the resurrection of Trans-Saharan trade and the r i s e of 
TRIPOLI as the main entrepot. However the development of 
B r i t i s h and French interests i n the Gulf of Guinea brought 
this commercial a c t i v i t y to an abrupt end. Northern 
Tripolitania, deprived of interior caravan routes was no 
longer a sea coast for a distant hinterland. The country 
became, in consequence, no more than a very mediocre 
agricultural region where a primitive subsistence economy 
allowed l i t t l e indulgence i n land improvement, and the 
extension of arboriculture. Population increase was low. 
I t a l i a n 
A feature of olive cultivation i n the present centtiry 
has been i t s rapid extension and intensification as a result 
of I t a l i a n colonisation* At the f i r s t Turkish census i n 
1910 olive trees numbered 500,000 (450,000 i n production) 
and the total area devoted to sedentary agriculture was 
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Table 41. 
Growth of Olive Cultivation i n Northern Tripolitania. 
Year Libyan Ta?ees I t a l i a n Trees Total Trees 
Product-ive - Total Product* ive - Total Product-ive 
Total 
1910-11 400,000 450,000 - - 400T000 450,000 
1914 500,000 550,000 - - 500,000 550,000 
1920 ? 600,000 - - ? 600,000 
1925 ? ? - 68,000 ? ? 
1930 ? 676,000 ? 954,000 ? 1,630,000 
1932 ? ? ? 1,342,00 ? ? 
1935 685,713 828,624 ? 1,545,000 ? 2,373,000 
1937 ? ? • 1,745,000 ? ? 
1940 ? ? ? 2,054,000 ? ? 
1944 ? 970,000 ? 2,411,000 ? 3,381,000 
1953 612,125 827,928 588,059 1,779,655 1,200,185 2,607,583 
1955 ? ? ? ? 1,400,000 3,000,000 
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certainly no more than 177»000 hectares ( i . e . 3 .trees per 
hectare of cultivated land). By 1957 the number of olive 
trees had grown to nearly. 3£ million; and. the cultivated 
area to about 450pOOO hectares (i-.e; 8 trees per hectare). 
At the same time average. production of olives has increased 
from 16,000 metric tons (1927/8 - 1931/32) to 27,000 metric 
tons (1948/9 - 1952/3), although the wide fluctuations from 
year to year s t i l l persist.. However the number of scarce 
producing years has decreased. 
Although the total number of cultivated olives has been 
increased by 677$ (7 fold) during this time Libyan owned trees 
has expanded by only 87$ (Table 4t>>• By contrast I t a l i a n 
owned trees in the space of 28 years (1925-53) increased from 
a mere 68,000 to 1$: million. Libyan olive cultivation has 
therefore only expanded gradually and i n 1953 represented 
only 31$ of the total trees (74$ i n production). In the same 
year I t a l i a n owned trees accounted for 69$ of the total (62$ 
in production). 
Apart from the national expansion i n olive cultivation 
there have been significant changes i n the distribtuion of 
the trees (Table # l 2 ) . Absolutely and rel a t i v e l y there has 
been an increase i n the number of trees on the coastal plain 
and Jefara, accompanied by a slight expansion i n the semi 
desert nucleus at Beni Ulid. In comparison the Jebel has 
experienced a decline relatively and absolutely. Whether 
this represents a diminution i n the cultivated, area or a 
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decreasing density of existing orchards cannot he easily 
measured since land areas are unknown. I t i s probably a 
combination of both. At least i t means that old trees are 
not being replaced. Oh the other hand plantings i n the 
Eastern Jebel s largely due to I t a l i a n colonisation, have more 
than doubled i n the l a s t f i f t y years* Most marked i s the 
declining importance of the olive and agriculture generally 
i n the Western Jebel. 
The rate of growth has varied considerably. The slow 
characteristic growth of Libyan olive cultivation contrasts 
vividly with the accelerated expansion of I t a l i a n trees. 
A peak was reached i n 1944 thereafter declining quite sharply 
to recover again by 1957 • This decline after 1944 i s perhaps 
a result of war damage and unstable conditions but the author 
has found that i t i s probably due to the fact that many 
I t a l i a n v arieties i n the coastal areas» gave disappointing 
yields on coming into production. 
Like that of their Roman predecessors, the I t a l i a n 
occupation and rural colonisation of Tripolitania, at the 
beginning of the 20th century, represented an extra-
t e r r i t o r i a l expansion of a, people technically and economically, 
superior to the indigenous population • Many problems facing 
the I t a l i a n s were paralleled during Roman times. These 
Included the limitation of the nomad's territory, the 
subjugation of the intensely independent Jebel dwelling 
Berber peoples and the restoration of Tripolitania's l o s t 
f e r t i l i t y and commercial wealth. There had been a prolonged 
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deteasloration of s o i l and water resources on the periphery of 
the cultivated zones due to overgrazing and rapacious systems 
of shifting cultivation of unstable s o i l s . Moreover, the 
l o c a l farming population comprised for the most a peasant, 
community who had withstood centuries of i n s t a b i l i t y and 
economic regression by accepting a low standard of l i v i n g * 
Tree orchards* considered to be the f i n a l stage of development 
i n traditional farming had failed to expand at the same rate 
as the population or subdivision of property* This dis-
proportion was due to a number of reasons amongst which the 
most important were the depth of underground water* land owner* 
ship* lack of funds necessary for the establishment of orchards 
and the parochial attitude of the population* To these may 
be added the gradual contentment with deprivation. In 1954 
members of the Yaddem tribe i n Western Zavia, numbering 530 
lived on an area of only 70 hectares^8). Gommunieations 
were poor and. consisted mainly of well*worn tracks... Wilh the 
exception of T r i p o l i , urban l i f e was undeveloped, and the 
larger villages of the coast and Jebel merely functioned as 
markets and centres of small handicraft industries. 
The land systems of the I t a l i a n s and methods of creating 
olive plantations increasingly reflects,; from 1920 onwards? 
an attempt to solve the growing economic problems of I t a l y 
i t s e l f induced by an alarming rate of population i n some 
of the poorest parts of the country. Thus;, so c i a l and 
p o l i t i c a l motives came to override the purely economic aspects 
of land settlement and reclamation i n Tripolltania* Three 
2 6 7 
phases may he distinguished* 
(1) 1911*21 - Occupation and conquest. 
(2) 1922-33 » Reconqueet and pioneering phase. 
(3) 1933-40 m Crystallisation of s o c i a l i s t approach to intensive demographic settlement. 
The feature of the early years of the I t a l i a n occupation 
was that, legal'means were created to enable the State to 
acquire land i n the territory other than by a voluntary mutual 
agreement with the owners. The State was thus i n a position 
to acquire land either by means of expropriation for the 
purposes of public u t i l i t y or as punishment to those who took 
up arms against I t a l i a n administration. Land uas taken over 
by the I t a l i a n Government in three ways according to established 
laws. 
A brief review of the other methods i s sufficient to 
c l a r i f y the action of the I t a l i a n Government i n t h i s sphere 
and the implications t h i s held for the indigenous rur a l 
society. ( Q u e r e s h i - i b i d 5 8 - g i v e s ci f u l l e r e x p o s i t i o n ) 
(1). Nationalisation. The State directly acquired those 
lands which Moslem and Ottoman land codes considered as "dead 
lands* (HEWAT). These were those communal lands which i f 
necessary any person could, with the permission of the Govern-
ment, break up and cultivate provided that whenever such lands 
are subsequently abandoned for a period of three years, they 
would revert to communal lands. These lands were generally 
very l i t t l e improved and provided with neither roads nor water. 
Usually they were f l a t sandy stretches u t i l i s e d by Libyans for 
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grazing and shifting cultivation. Where ownership could be 
established compensation to the indigenous tribes was paid. 
However, the I t a l i a n s widened laws governing nationalisation 
of land by defining the type of cultivation which could be 
considered an adequate safeguard for the owner against the 
expropriation of his land. Thus the Government i n a Eoyal 
decree of 1923 was able to expropriate land, individually or 
collectively owned9 which had not been improved by planting 
of trees or other rational cultivation for at least three 
years. In this category the seasonal cultivation was not 
considered as proper cultivation of the s o i l . Any property 
cultivated to even a inininum degree (from a garden to a few 
plants around a dilapidated well) was considered not subject 
to nationalisation; transfer of such property to the I t a l i a n 
Government v/as wholly voluntary and an appropriate price 
freely negotiated. This i s proved by the fact that gardens 
owned by the natives s t i l l exist within the zones which have 
been cultivated and settled. I n some cases the periphery of 
a nationalised area could be acquired by interested parties. 
The acts of nationalisation following i n principle certain 
c r i t e r i a : appropriate distribution of the nationalised zones 
i n Tripolitania, and selection of the f l a t sandy 20r.es of more 
limited interest to the Libyan; exclusion from nationalisation 
of tree planted zones. Apparently, therefore, the I t a l i a n s 
paid due regard to the needs of the Moslem and to the 
particular equilibrium existing between the oases and steppe 
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lands. 
Moreover i t must be pointed out that of the 250,000 
hectares, nationalised, between 1913-40 about 100,000 have 
remained practically, at the disposal of previous Moslem 
owners, for seasonal sowing and pasturing. Another 7,000 
hectares were allocated for Moslem colonisation. 
Nationalisation of lands was also used to confer special 
favours on Moslem families. 
(2) , Purchase. Foreby the sale of land i n the nationalised 
zones the I t a l i a n Government made arrangements to purchase 
land suitable for a particular cultivation. Thus Tigrinna 
was deemed suitable for tobacco cultivation. I n one case 
about 3,000 l i r a per hectare was offered for the land. 
(3) Confiscation. Properties confiscated were those arising 
i n respect of actions of a p o l i t i c a l character. A l l property 
belonging to rebels was confiscated and delivered to certain 
companies and municipalities for their development. 
The extent of properties appropriated by the State, in 
view of the cancellations and limitations mentioned above, 
have been definitely of modest proportions, as can be seen 
t 
from the table below. 
Table 43.-
'. • / • • .. . . . 
Lands Nationalised or Purchased 1913-1940 Ha's Ha's Total lands acquired by the State 265*000 
Sandy and rocky zones, approx. 5$ 15•000 
Nationalised exploitable lands 250,000 
Lands i n effective ownership and of use _ by I t a l i a n s 153*000 s 
An area approximately 20fo of steppe lands i n Northern Tripolitania capable of expMtation. 
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1st Phase. 1911-21^/^ Efforts to subdue the indigenous 
population and overcome the Ottoman Regime resulted i n 
insignificant colonising progress. Local rebellions and 
the 1st world war restricted a c t i v i t i e s to a military native 
except for the expropriation of 9*000 hectares surrounding the 
aases of T r i p o l i . During this time the most significant 
achievement was i n the construction of railroads radiating 
from Tripoli to Zavia and Tagiura, and inland to Azizia. 
This f i r s t attempt at conquest precipitated the migration 
from the Western Jebel, i n particular, of large numbers of the 
Berber inhabitants. This was accompanied by the destruction 
of several v i l l a g e s . By mid-1913» according to French 
estimates^ 6^ 35»000 Tripolitanians had sought refuge i n 
Tunisia, although a considerable number soon returned home. 
1922;-33. The re conquest of the territory was achieved i n 
1924. and under the capable administration of Count Volpi 
I t a l i a n colonisation began i n earnest. I t was preceded by 
decrees i n 1922 -<ejf. p. 3, relating to land ownership which 
were to have far reaching r e s u l t s . Tripoli became the 
capital of the Province and economic expansion took place 
from this nucleus. Between 1922-31 830 kme. of roads were 
bui l t stretching the whole length of the coastline, to Garian 
i n the Jebel and along the whole length of the Jebel from 
Nalut to Hosis. 
The State acquired, by means already stated, 202,825 
hectares of land between 1922 and 1932. I t was situated 
predominantly i n the coastal belt from Mellita to Garabulli 
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(Fig..-2$)i i n the central Jefara between Tr i p o l i and Azizia 
and i n the Jebel at Tarhuna* These were the most favourable 
agricultural zones. Of this area about 50$ was given i n 
concession largely to private?owners comprising c a p i t a l i s t s , 
i n d u s t r i a l i s t s e companies and professional men who"were 
attracted by the low land costs and opportunities for speculation. 
The land occupied by the concessions was originally t r i b a l and 
devoted i n the main to extensive forms of agriculture, " I t 
had therefore been deemed uncultivable• Thus, the concessions 
surround the coastal oases and the more undulating light s e l l 
areasf there were well adapted to plantation agriculture. 
In theory the displaced local population were to become 
attached 'as labourers to these farming interests.. 
Whilst many of the concessions prior to 1922 were le s s 
than 50 hectares i n size very often these l a t e r concessions 
were over 400 hectares especially in the Jebel and Jefara where 
water supply conditions, induced a more extensive farming 
organisation (Farm Samples) Q 9 , 10 ) 
This expansion was f a c i l i t a t e d , particularly after 192§ 
by the discovery and exploitation of the second water table 
and artesian sources. An added factor was the emigration from 
Tunisia of many wealthy I t a l i a n landowners well versed i n 
farming practices under semi-arid conditions.« 
Until 1923 the landowners were forced to rely on their own 
capital resources for development. However, land was' cheap 
(generally less than 50 l i r e per hectare: 100 l i r e = £1) and 
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no tax was reqxiired for a t l e a s t 25 years. But a f t e r 1925 
General - de Bono:, one of the great f a s c i s t leaders was 
i n s t a l l e d as Governor of T r i p o l i t a n i a . He continued the 
work of h i s predecessors and introduced new c r e d i t schemed 
designed to expand land reclamation. These were of three 
types 
CD Short term c r e d i t f o r annual crops, l i v e s t o c k and 
equipment to which was attached an i n t e r e s t r ate of 
6,2$. 
(2) Credit to- help in<the planting of such short cycle 
crops as vines, This could be repaid over a period 
of 10 years. 
(3) . Credit f o r long cy c l e crops - o l i v e s , almonds -
construction of w e l l s and houses which could be 
repayable a f t e r 30 years. 
The usual arrangement between the State and, landowners 
was that on being given the land an immediate payment of 
h a l f the value was required. Subject to c e r t a i n conditions 
f u l l ownership could then be obtained. These obligations 
included: 
(1) The construction of w e l l s , r e s e r v o i r s and b u i l d i n g s . 
(2) The l e v e l l i n g of surfaces f o r i r r i g a t i o n and tree 
^planting b 
(3) The provision of p l o t s of land f o r I t a l i a n f a m i l i e s who 
would work on a sharecropping b a s i s . 
• Ml 
Apart from the controls the owner was allowed a great 
deal of scope as to the cropping system and methods of 
husbandry* •On the f u l f i l m e n t of these requirements the 
proprietors could expect f u l l t i t l e deeds to the land. Half 
the area of the holding was to be put into production, as/c 
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soon as possible and the remainder a t a l a t e r date. 
Reclamation of such large areas could only be achieved 
by c a p i t a l i s t s who could withstand the long waiting period 
before f r u c t i f i c a t i o n of such long cycle crops as the o l i v e . 
But t h i s system f a i l e d to a t t r a c t the large numbers of 
peasant f a m i l i e s which i t had hoped even though conditions 
were stable and land investment high. This led to an 
intensive campaign by Be Bono and others to provide "by law 
f o r the resettlement of I t a l i a n s i n Libya. I n c r e a s i n g l y 
Libya was .thought of as an extension of I t a l y and the 
c o l o n i a l concept w as integrated with that of the National 
one,. Increased grants and loans during the period of t r a n -
q u i l i t y from 1929-33 seems to have had l i t t l e e f f e c t . This 
led to the introduction of a second scheme i n 1932 v s The 
plan entailed the s e t t i n g up of a g r i c u l t u r a l v i l l a g e s or 
c o l l e c t i v e settlements for the purpose of r e s e t t l i n g I t a l i a n 
peasant f a m i l i e s on divided p l o t s . I t was proclaimed that 
to colonise s u c c e s s f u l l y was needed not a few landowners 
"but a mass of peasants, who l a t e r on would become small 
holders of the same land, deeply rooted i n i t because they 
had .conquered and reclaimed i t " . 
Three parent organisations - Ente Per Colonizzazione 
d e l l a L i b i a (MTE), I s t i t u t o Nazionale Previdenaa S o c i a l e 
(.Z.N.F.S.) and A.T.I, were set up to carry out the fundamental 
agrarian transformation of the land - constructing b a s i c 
f a c i l i t i e s and supplying f i n a n c i a l a i d u n t i l the appropriate 
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dash crops came into production. 
Great care was given to the organisation of public 
s e r v i c e s i n the various settlements with a view to d i s p e l l i n g 
a t once, i n new s e t t l e r s * the f e e l i n g of l o n e l i n e s s and 
abandon and to give them s e c u r i t y . Bach centre had i t s 
church9 school and c i v i c s e r v i c e s - market*, shops and crop 
s t o r e s . 1 
. The greater part of the f a m i l i e s were r e c r u i t e d from the 
provinces of the Padana Val l e y and Central and Southern I t a l y • 
Amongst the standards adopted f o r choosing f a m i l i e s were the 
'.V 
following 
(1>-. The family must he of genuine peasant stock and composed 
of 8 or more members. 
(2) Each member must be p h y s i c a l l y healthy. 
(3) The unimpeachable morality of each member must be 
guaranteed* 
(4) Families or heads of f a m i l i e s must be registered as 
members of the National F a s c i s t party. 
•05) I l l i t e r a t e s were to be excluded* 
(6) Families must be offspring of ex-small holders and 
sharecroppers. 
Families were d i s t r i b u t e d over the settlement areas so 
as to avoid the Concentration i n any one v i l l a g e of people 
from the same d i s t r i c t . I n i t i a l l y , therefore, the farming 
population was to Comprise peasant I t a l i a n s w e l l versed i n 
the a r t of - s u r v i v a l but with a low t e c h n i c a l knowledge and 
l i t t l e c a p i t a l . 
There was p a r t i c u l a r l y close control over these s e t t l e -
ments as regards husbandry and type of farm. The usual 
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procedure* a f t e r basic - f a c i l i t i e s had been constructed* was to 
appoint a te c h n i c a l commission to determine cropping p r a c t i c e s * -•-
s i z e arid character of farms, the number of years necessary f o r 
working up the farm, the amount fef I r r i g a t e d land, the number 
of f a m i l i e s to be s e t t l e d , and the p r i c e to be paid f o r the 
farm. I n the o r i g i n a l evaluationaay single farm u n i t was to 
c o n s i s t v o f two zones; one f o r immediate development and a 
periphery margin f o r fur t h e r exjten&ion. (Plate XLIX) Y 
The contract between the farmer and EHTE envisaged the 
farmer s t a r t i n g o f f f o r a b r i e f period on a fixed s a l a r y * 
For a period of 5 years a f t e r t h i s the c o l o n i s t was placed 
on a share cropping b a s i s . After the 6th year he became a 
f u l l holder of the land and assumed 'direct management and the 
produce belonged to himself. During the f i r s t three years 
of t h i s period the farmer only paid i n t e r e s t on a sum corres-
ponding to the cost of the farmr But a f t e r the 10th year 
he was obliged to begin redemption of the farm by means, of 
amortisation of the debt i n not more than 27 years* I n short 
the eolonist became the holder of the farm a f t e r f i v e years 
from the beginning of the contract, f u l l owner a f t e r 12 more 
years and must have paid h i s debt by the 35th year. 
The HIPS Contracts d i f f e r e d from t h i s i n that the c o l o n i s t 
was maintained u n t i l he had f u l l y liquidated h i s debt. 
At t h i s time I t a l y was obliged to import o i l from 
T u n i s i a and Greece. 
The regions selected f o r settlement were p r i n c i p a l l y on 
276 
the i n t e r i o r p l a i n and eastern J e b e l , where population density 
was low; lands which*were unimproved or devoted to s h i f t i n g 
c u l t i v a t i o n and grazing (Fig., 2>8). Amongst other f a c t o r s , 
the cropping pattern was arranged i n conformity with the 
l i m i t i n g f a c t o r of r a i n f a l l * Hence by reason of i t s low 
water requirements and economic value to the Metropolitain 
economy the o l i v e was selected as a p r i n c i p a l crop. I n the 
western c o a s t a l p l a i n , where water resources were abundant, 
three hectares out of f i f t e e n hectares were designed f o r dry-
land; o l i v e c u l t i v a t i o n . But on the completely dryland farms 
i n the Jebel nearby 50% of the t o t a l area of each farm, averag-
ing then 50 hectares* was a l l o t t e d to the olive.-(ibid 1 8 ) . 
Three different types of farms were l a i d out:-
(1) Farms s u i t a b l e f o r i r r i g a t i o n of an area of 15 hectares 
of which 10-12 were to be i r r i g a t e d and 3-5 hectares under dry farming, e.g. CRISPI and GIODA. 
(2) Farms s u i t a b l e f o r s e m i - i r r i g a t i o n of an area of 25-30 
hectares of which 5 or 6 were to be i r r i g a t e d and 20-25 
to be dry farmed, e.g. OLIVETTI and BIAHCHI. 
(3) Farms,suitable f o r dry farming of 50 hectares i n s i z e (to be l a t e r divided between two f a m i l i e s ) e.g. BBEVEGLIERI. 
Government contribution towards c a p i t a l costs of develop-
ment f o r these farms was extremely high; i t included 15-30% 
of the cost of buildings, 10-20% of the cost of c l e a r i n g the 
land, 25-30$cost of we l l s and c i s t e r n s , 20-30% cost of 
machinery, 30-50% f o r windbreaks and 30-50% f o r roads. As 
w e l l the Government paid 1,000-15,000 l i r e (100 l i r e »,£1 a t 
the time) per hectare f o r i r r i g a t i o n equipment, 800-300 l i r e 
per hectare f o r trees and vines, 400 l i r e per hectare f o r 
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o l i v e s and a further 50 l i r e i n poor s o i l areas^ and^OO-SOO 
l i r e per hectare f o r dune f i x a t i o n . 
The c o l l e c t i v e settlement of B r e v i g l i e r i i s perhaps one 
(62") 
of the most t y p i c a l and b e a u t i f u l of the I t a l i a n e s t a t e s v ^ . 
I t comprises an area of 12,000 hectares of undulating t e r r a i n 
situated on the c e n t r a l Tarhuna plateau and linked by road to 
Horns and T r i p o l i , the land slopes gently to the south a t a 
v a r i a b l e height of between 4-500 metres and i s traversed by 
the heads of the south flowing wadis.( Plate L ) 
The Ard Hamra i s the predominant s o i l formation but gives 
way i n the wadi beds to clayey alluvium. Although i t does 
not have a notable r a i n f a l l (230 mm's per annum) the marked 
period of vegetative dormancy i n winter and lower maximum 
temperatures allow i t some advantage over neighbouring steppe 
areas f o r a r b o r i c u l t u r e . On the other hand c e r e a l s , legumes 
and forage crops s u f f e r from the i r r e g u l a r and capricious 
r a i n f a l l d i s t r i b u t i o n . The greatest problem i n the area was 
one of water supply owing to the extreme poverty of spring and 
underground water t a b l e s . I r r i g a t i o n from the water table 
located a t about 50 metres i s s t i l l inconceivable. 
The evaluation of the land was begun i n 1935 with research 
into, water resources, and i n 1936 an a c t i v e phase was entered 
when the f i r s t 62 farms were l a i d out. I n 1933 another 100 
were added. Each farm averaged 50 hectares and the t o t a l area 
amounted to about 8,500 hectares arranged i n a system of 
rectangular, contiguous p l o t s . On these farms were, s e t t l e d 
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168 f a m i l i e s with a t o t a l population of 1*335. A large 
periphery area intended for further development formed the 
southern and northern edges of the improved land. 
Because of the high cost of water and w e l l construction* 
farm houses were situated i n groups of 4*6 so that wells* 
pumps and reservoirs could he used communaiiyu Those without 
w e l l s were fed by an naqueduct from a good well which had a 
t o t a l length of 25 kms. The settlement area was w e l l served 
by .good secondary roads. 
The c u l t u r a l organisation of the farms was based essen-
t i a l l y on the olive* vine and almond which were eminently 
adapted to the low r a i n f a l l and s o i l conditions. Moreover 
the general uniformity of the topography has f a c i l i t a t e d 
mechanised c u l t i v a t i o n of the Orchards, Some l i v e s t o c k were 
to be reared to meet domestic requirements, EHTE stipu l a t e d 
the following land use plan: 
Sp e c i a l i s e d o l i v e plantations 20 x 20 metres * 2l\ hectares 
11 almond " 10 x 10 " - 5 " 
Olives and vines 3.30 x 1.25 " - i hectare 
Eucalyptus and conifers i " 
Specialised f r u i t * 11 
Pigs ( f o r fodder) f " 
Cereals Ik. " 
House, road and buildings 4° " 
Whilst the trees were young i n t e r c u l t i v a t i o n could be 
practised. Therefore a further 10 hectares could be sown 
annually; the remainder l y i n g i n bare fallow. The Eucalyptus 
and Conifers marked the farm boundaries and acted as windbreaks. 
I t was intended that the f earns should function f o r the 
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most part oh a co-operative b a s i s . To t h i s end ENTE-provided 
for the construction of an o l i v e factory designed to manufacture 
o l i v e s from the 14,000 hectares plaiied. For purposes of 
c u l t i v a t i o n machines could be hired at a modest fee. 
The t o t a l cost of each farm at B r e v e g i i e r i was 135*000 
l i r e compared with 138*000 l i r e f or C r i s p i and Giodo, and -
166,500 l i r e f or those a t Giordani, O l i v e t i and Biojachiv 
The cost of land improvement, as quoted by Mo'rgantiniV amounted 
to 2,000 L s t f o r each farm at B r e v e g l i e r i . This i s a cost 
of 40 L s t per hectare. 1,500 L s t of t h i s t o t a l was debited-
to the c o l o n i s t to be repaid over 25 years, so that the I t a l i a n 
Government, i n the event of repayment being completed i n the 
s p e c i f i e d time,1 would have brought into production 50 hectares 
f o r a c l e a r grant of 500 L s t * or 10 L s t per hectare. Such 
costs were heavy f o r a government to carry ;amounting per 
hectare to a loan of L s t 30 to be repaid over 25 years and 
a grant of L s t 10. I t i s u n l i k e l y that such expense could 
be incurred i n the future development of new land. 
The success and v i a b i l i t y of I t a l i a n land settlement 
schemes cannot e a s i l y be judged for conditions operating during 
I t a l i a n occupation have been r a d i c a l l y a l t e r e d by the granting 
of independence to Libya. The e f f e c t of the second world 
war was to h a l t e f f e c t i v e l y the ultimate development of 
a g r i c u l t u r e as envisaged by the I t a l i a n s * The s i t u a t i o n 
was ameliorated to some extent a f t e r the war by the B r i t i s h 
M i l i t a r y administration who brought s t a b i l i t y and maintained 
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the ^ s tatus quo u n t i l independence i n 1952. 
I n the space of t h i r t y years the I t a l i a n s have achieved 
much. The p a c i f i c a t i o n of the t r i b e s and the development 
of communications/ l a i d the way open for the systematic develop*-
ment of the t e r r i t o r y by a c e n t r a l i s e d government. Hot since 
Roman times had t h i s been possible. ' I n addition to the. schemes 
f o r a g r i c u l t u r a l development the I t a l i a n s were responsible f o r 
the expansion of the functions of the c o a s t a l v i l l a g e a and the 
growth-of T r i p o l i as the c a p i t a l c i t y * Economic opportunity 
was further enhanced by the growth i n the indigenous population 
as a r e s u l t of i n c r e a s i n g attention to medical f a c i l i t i e s , 
l i v i n g conditions* and the cessation of warfare. This was 
i 
augmented by I t a l i a n c o l o n i s t s themselves'. The t o t a l 
population of the t e r r i t o r y increased from 477#000 i n 1911 
to 738,338 i n 1954, of which 37*658 were I t a l i a n s . Of utmost 
importance to a predominantly agrarian country was the i n v e s t -
ment in' land and the development of a. r a t i o n a l method of 
intensive farming under a r i d conditions. Moreover a g r i c u l t u r e 
production was released from the i n e r t i a . o f a closed economy 
as I t a l i a n markets became a v a i l a b l e . This was accompanied by 
an increased demand on l o c a l markets. 
However the story has not been s o l e l y one of success. 
I n the e a r l y stages of colonisation there were many setbacks 
due mainly to a l a c k of understanding by I t a l i a n s of l o c a l 
conditions. Although there are no s t a t i s t i c s to prove i t 
there were many cases of bankruptcy and subsequent l o s s of 
land. But from what scanty information e x i s t s , i t seems that 
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most of the private concessions have now f u l f i l l e d t h e i r 
contracts regarding the development of theixv holdings.... 
After th.e war only about f i f t y of the private concessions , 
had obtained f u l l t i t l e deeds to t h e i r properties since they 
had s a t i s f i e d t h e i r conditions of ownership., The remainder^, 
either, because they did not follow the contract or because 
they had i n s u f f i c i e n t time,, were only regarded as managers 
of t h e i r property.. Yet under the B r i t i s h M i l i t a r y administra-
t i o n about 350 f u l l t i t l e deeds were distributed: amongst the 
550 who held no r i g h t s . After Libyan independence of the 
remaining 150 only 11 were recognised as o f f i c i a l holders of 
t h e i r l a n d s ^ 
The I t a l i a n s resident i n Libya before 1950 and planning 
to return to I t a l y were allowed to s e l l or transfer: t h e i r 
property t o , I t a l y . : This concession was to operate u n t i l 1960.t 
The fate of the demographic settlements was p a r t i a l l y 
s e t t l e d i n the Mbyanrqitalian Treaty i n 1 9 5 6 { l b i d 6."^ Ce r t a i n 
areas have, remained wholly or p a r t i a l l y I t a l i a n . These 
include A z i z i a , Fonduk e l Togar, Bianchi, Giordan! and 
Corradini. Many farmers on these concessions have f u l f i l l e d 
t h e i r contracts or w i l l s h o r t l y do so. This i s the case 
of a l l settlements controlled by I.H.P.S. who are winding up 
t h e i r a f f a i r s i n the present year. 
Howeverthe settlements a t C a s t e l Verde Marconi, Gioda, 
Haamura and T a z z o l i have been restored to the Libyans. 
The abandonment of the settlements a t T a z z o l i , Marconi 
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and Gioda have "been occasioned by the f a i l u r e of the I t a l i a n - - -
administration to take into account conditions of climate and 
water supplyi- At Gioda of the 95 f a m i l i e s o r i g i n a l l y s e t t l e d 
only 10 remainV Successively poor herbaceous crop y i e l d s 
are attributed to the acute s a l i n i t y of i r r i g a t i o n water and 
to the unrelenting power of the G h i b l i winds which blow 
unobstructed i n t h i s area. These areas are being r e s e t t l e d 
by people unrehearsed i n ar b o r i c u l t u r e ; The f a c t that many 
s t i l l prefer to l i v e outside the I t a l i a n houses i n t h e i r tents 
only conf irms that t h e i r - transition to s e t t l e d farmers w i l l 
be a slow.process* Some of the I t a l i a n farmers from these 
areas have been r e s e t t l e d i n the c o a s t a l and steppe s e t t l e -
ments but as most of these show no s i g n i f i c a n t population 
increase i t i s obvious, that there has been emigration to I t a l y 
and abroad* (Tables 4a*b ) 
The established settlements have not remained unaffected. 
Their marginal peripheral zones have been appropriated by the 
Libyan Government. Thus there w i l l be a gradual containment 
of the I t a l i a n population into w e l l defined areas* Whilst 
future expansion i s not envisaged the redevelopment and 
i n t e n s i f i c a t i o n of the farmsteads i s being encouraged by the 
Government i n order to o f f s e t the l o s s of land t r e e s a t 
Ta z z o l i and Gioda. The following various re-evaluations of 
land use of the settlements was to be undertaken i n 1956 and 
to be completed by 1960. 
(1) .Oorradini. The programme of development f o r t h i s area 
foresaw i n the f i r s t place the development of i r r i g a t i o n 
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Table 44a 
Developed Land and Population of the C o l l e c t i v e I t a l i a n Farms 
i n 1945. 
Total Hect' 
DTPS Area conceded by Area No work- ares 
Settlement 
Govt. 
Total Discaided Net 
ha. ha. ha 
developed. 
No.of 
ha*s farms 
fami 
l i e s 
Area 
ing to be 
popula.devel 
1954 oped. 
OLIVETTI 1,393 57 1,336 1,282 72 - 291 54 
HASCIAIT 354 15 339 339 19 5 43 -
BIAKCHI 6,121 1,777 4,344 4,165 167 412 532 179 
GIOBDANI 5,207 257 4,950 4,725 189 105 520 225 
MICCA 4,843 1,085 3,758 3,758 148 41 378 -
CASTEL VERDE 2,200 575 1,625 1,625 65 400 5 m 
COREADINI 2,973 413 2,560 2,560 66 - 170 m 
MARCONI 8,282 1,598 6,684 6,684 150 208 « 
TARHOIA 14,755 3,798 10,957 10,957 180 •* 291 to 
ENTE 
GIODA 2,288 488 1,800 1,200 100 20 600 
CRISPI 9,140 1,940 7,200 3,700 370 50 3,500 
GARIBALDI 19,869 1,469 14,400 9,420 314 10 4,980 
BREYIGLIERI 14,085 2,685 11,400 8,400 168 50 3,000 
PONDUK 1,235 235 1,000 810 27 150 190 
OLIVETTI 1,657 57 1,600 14,700 49 50 130 
AZIZIA 5,569 1,349 4,220 1,200 30 20 3,020 
MAAEKUBA 715 200 515 500 125 5 15 
HAIMA 500 500 - • 500 
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4b PRIVATE CONCESSIONS IN 192j-5 
Total land i n concession 
Area of o l i v e s i n s p e c i a l i s e d 
c u l t i v a t i o n 
i i n ** mixed 
c u l t i v a t i o n 
127,000 ha*s 
3*030' " afforested 
27*171* " 
17,558 » 
Specialised o l i v e Olives and Olives and Olives, Almonds 
c u l t , Almonds Vines and Vines 
No. No. No. No. 
trees Hectares trees Hectares trees Hectares trees Hectares 
631*1141 21,153 727*677 27*158 239.0U5 8*039 1*6,235 1*1*17 
Total number of farms 513 
3k3 
99 
61 
10 
75 ha* s 
Uoo " 
1000 " 
1000 M 
Area land Under i r r i g a t i o n 2,155 hectares. 
285 
resources* F i f t e e n w e l l s are to be dug and divided amongst 
the ^ e x i s t i n g farmsteads. After evaluation an addi t i o n a l 450 
o l i v e s and 450 almonds were to be planted, together with 5 
hectares of vines and 350 tr e e s * About 1 hectare of land 
per farm i s to be brought under i r r i g a t i o n on which barley, 
forage crops are to be i n t e r c u l t i v a t e d with 5Q o l i v e s and 
several f r u i t t r e e s . Foreby the i n t e n s i f i c a t i o n of the hold-
ings two t r a c t o r s are to be bought and used co-operatively*. 
(2) G a r i b a l d i . O r i g i n a l l y the settlement comprised 318 
farms - now the number has declined to 200 with the remainder 
transferred to the Libyan Government. Each farm i s about 30 
hectares i n s i z e to which are to be added some 100 - 120 
pa r c e l s . By contract the I t a l i a n Government should have 
provided 1 we l l per farm but t h i s was never f u l f i l l e d . The 
e x i s t i n g w e l l s e x p l o i t the 1st water table by means of wind 
pumps and are limited i n output and extent. A fur t h e r 100 
we l l s tapping the 2nd ?aquifer are to be completed in-ftie 
current year and f i t t e d with e l e c t r i c pumps but the y i e l d w i l l 
s t i l l be low Cbetween 20 - 10 l i t r e s per hour)* These pumps 
are 2.15 h.p. and use 2£ l i t r e s of d i e s e l o i l per hour and are 
thus expensive to run. The new w e l l s cost something i n the 
region of £100 each and the author was informed that i f the 
government did not bear out t h i s expense a mass exodus was 
foreseen. Already i n the l a s t 5 years one t h i r d of the 
I t a l i a n population had emigrated. On 16 additional p a r c e l s 
of land 10 hectares are to be devoted to o l i v e s (250 trees* 
2 hectares o l i v e s and vines, 2 almonds)* I t i s assumed that 
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with 'the new w e l l s and s p r i n k l e r i r r i g a t i o n system 1-2 hectares 
w i l l become i r r i g a t e d and destined f o r vegetable and forage 
crops f o r l i v e s t o c k consumption. 
(3) C r i s p i . Here a r t e s i a n water i s ' t h e l i v e l i h o o d of the 
community. I n the peripheral development area i t would be-
necessary to construct new w e l l s . But the a c t u a l c u l t i v a t e d 
area of the farms i s p r a c t i c a l l y complete and there are no 
ru l e s f or further planting, except f o r the addition of 50 * 
hectares of a c a c i a to help prevent the spread of sand which 
s e r i o u s l y a f f e c t s the south and western margins. 
(4) B r e v e g l i e r i H e r e a t Brevtfglieri the i n t e n s i f i c a t i o n 
of s o i l workings was deemed necessary and the addition of 
between 1,000-1,500 tree crops, almost e x c l u s i v e l y o l i v e s and 
almonds was envisaged. 
(5) A z i z i a . The c u l t i v a t e d area of the 13 farms at A z i z i a 
was to be extended by 16 hectares comprising 10 ha* dry farmed -
500 almonds, 3 ha. 600 Eucalyptus, 3 ha. 
(6) Bianchib Micca and Coradinl. These settlements on 
i n t e r i o r steppe were to be i n t e n s i f i e d with the addition of 
700 o l i v e s , 100 almonds, 1 ha. vines, 150 c i t r u s , 500/600 young 
trees f o r a f f o r e s t a t i o n . Also 2£ - 3 ha., brought into 
i r r i g a t i o n depending on water reserves of teach farm. 
Also 5 t r a c t o r s were to be bought and used i n co-operation. 
The r e s p o n s i b i l i t y f or evaluating these settlements l a y 
with BUTE and IHPS. I t i s c l e a r that the reorganisation i s 
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committed to consolidating and i n t e n s i f y i n g c u l t i v a t i o n . 
The Government s t i l l remains responsible for maintenance of 
buildings, i r r i g a t i o n work, w e l l s , lands and roads. 
A u s e f u l comparison can be made between the land systems 
adopted by the I t a l i a n s f o r the expansion of o l i v e c u l t i v a t i o n 
and those u t i l i s e d by the French i n Southern T u n i s i a . Despois 
draws attention to t h i s i n h i s 'La Colonisation I t a l l e n n e en 
L i b y a ' . ( 6 4 ) 
Despois comments that France was r i c h i n c a p i t a l and had 
few French c o l o n i s t s to o f f e r . I t a l y conversely was poor i n 
c a p i t a l and r i c h i n human resources. 
'The region of Sfax and Southern T u n i s i a i s c l o s e l y 
s i m i l a r and rela t e d to T r i p o l i t a n i a i n natural conditions. 
But i n parts T r i p o l i t a n i a through a better r a i n f a l l and better 
underground water supplies, i s l e s s poorly situatedthan the 
Sfax region. 
Recent development of Sfax has dated from the beginning 
of the 19th century, under the French. 
Around the town and the b e l t of dry gardens, the Sfax 
natives had planted 380,000 o l i v e trees between 1800 and 1880, 
further plantings being rendered d i f f i c u l t by conditions of 
in s e c u r i t y and lack of c a p i t a l . During the peaceful conditions 
following the French occupation c a p i t a l was used with Sfax 
labour on the Mghasa contract system to plant o l i v e s . P r i o r 
to I t a l i a n colonisation t h i s system existed i n T r i p o l i t a h i a . 
The owner of the land cedes i t to the contractorwho must 
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convert i t into an i r r i g a t e d g a r d e n s — When t h i s has been done 
the contractor becomes j o i n t owner of the property and receives 
h a l f of the net p l o t . I n the past t h i s contract enabled the 
expansion of the c o a s t a l oases i n T r i p o l i t a n i a but i t was 
abolished by the Turks• 
The French adopted t h i s contract and as a r e s u l t about 2% 
m i l l i o n o l i v e trees have been planted over the Sfax p l a i n o 
Well may i t be c a l l e d the f o r e s t of o l i v e s . A few managers 
were able to supervise the properties, the labour and crop 
shares. Shortly a f t e r the 1914-18 war, when high p r i c e s were 
paid for o i l , the French c a p i t a l i s t s sold a large proportion 
of the groves to Sfaxians a t high p r i c e s * This benefited the 
l o c a l population u n t i l the depression i n 1933 when labour was 
d i f f i c u l t to get because no means had been introduced to s e t t l e 
Bedouins and the o l i v e was grown as s p e c i a l i s e d crop> 
I t may be observed that only the l a t t e r development of 
demographic settlements provided f o r labour. The large 
concessions had to. r e l y on an unstable l o c a l supply. 
Impact oh indigenous population of I t a l i a n ingression. 
The I t a l i a n entrance into T r i p o l i t a n i a brought abrupt and 
revolutionary changes. I t a l i a n rule was established only 
a f t e r a long period of p a c i f i c a t i o n . The whole t e r r i t o r y was 
f i n a l l y subdued by 1929, and between 1922 and the outbreak of 
war i n 1939» the works of colonisation were i n s t i t u t e d . The 
remodelling of the r u r a l economy of the p l a i n s and c e n t r a l < 
and eastern J e b e l , together with urbanisation have had a 
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profound e f f e c t on the indigenous economy. 
The d i r e c t e f f e c t s of conquest and subjugation of the 
l o c a l population have been most noticeable where f i e r c e 
r e s i s t a n c e was encountered. I n p a r t i c u l a r * the semi-nomadic 
communities of the J e f a r a and Jebel reacted strongly. The 
s e t t l e d peasants of the coastal oases t i e d to t h e i r t rees 
were e a s i l y overcome. I n Tarhuna at l e a s t 1,500 men were 
l o s t i n b a t t l e and 4,000 massacred by the I t a l i a n s ^ * k i d 47)^ 
V i l l a g e s were destroyed and resources depleted i n the Western 
J e b e l . With the land grabbing t r i d e n t of n a t i o n a l i s a t i o n , 
expropriation and compulsory purchase, and also by r u r a l 
colonisation, the I t a l i a n s endeavoured to contain these people 
and change the whole way of l i f e of the nomads. At the same 
time the I t a l i a n s introduced a system of land r e g i s t r a t i o n 
whereby i t was hoped that mulk and waqf lands could become 
av a i l a b l e f o r t h e i r settlement purposes. I n general where 
ownership by the i n d i v i d u a l could be established i t was 
respected. Otherwise the Ottoman land code was to remain 
unchanged. Outside the c o a s t a l pases and v i l l a g e s of the 
J e b e l , however* land ownership was vague. Very often the 
land was held only by Usufruct. Because no i n d i v i d u a l owner-
ship could be established the I t a l i a n s were able to expropriate 
them.. Between 1911 and 1954 there has been a v a s t r e d i s t r i b u -
t i o n of population. I n a l l areas of the Jebel with the 
exception of Cussabat population has declined; some cases 
as much as 60$ ( P i g . 50). This decline may be a t t r i b u t e d to 
the l o s s suffered during the p a c i f i c a t i o n , to the p h y s i c a l 
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destruction of settlement and dry gardens, to the I t a l i a n 
c onfiscation of land and f i n a l l y to the opportunities f o r 
employment i n the c o a s t a l area that accompanied development. 
I n Tarhuna alone, at l e a s t 40*000 hectares of t r i b a l l a n a i b i d 4 ^ 
became I t a l i a n property and 80% of t h i s was l a t e r developed 
as p r i v a t e l y owned estates or demographic.farms. The panacea 
fo r such l o s s e s l a y , f o r the poorer elements, e i t h e r i n e n l i s t -
ment i n the I t a l i a n l e v i e s or migration to the coast, and,* f o r 
the wealthier proprietors, i n continued r e s i s t a n c e with event-
u a l withdrawal to Egypt or T u n i s i a . Throughout, migration, 
e i t h e r permanent or temporary, grew to unprecedented 
proportions• 
This migration of the people from the Ghibla, J e b e l and 
J e f a r a to the coast was i n i t i a l l y caused by the disruption of 
the integrated economies of these areas. 
Tribes i n the Western J e f a r a have remained l i t t l e 
affected and r e t a i n t h e i r t r a d i t i o n a l pastoral economies 
supplemented by small gardens i n the spring l i n e oases. But 
the t r i b e s occupying the l e s s dry steppes have suffered from 
the e f f e c t s of I t a l i a n colonisation. Many were forced to 
become a g r i c u l t u r a l labourers where t h e i r lands were expro-
priated. Others confined to l i m i t e d areas have increased 
P'l.pMgfeing .at the expense of pasture. 
I n the same way the c o a s t a l oases where they have been 
en c i r c l e d by I t a l i a n concessions have suffered from t h e i r l o s s 
of pasture and c e r e a l lands. Fortunately the opportunities 
f o r other employment can ameliorate the pressure on resources 
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caused by the growth i n population 
This movement to the coastal towns was interrupted by the 
second world war hut was quickly re-established as a ; r e s u l t of 
government development schemes, the discovery and expl o i t a t i o n 
of o i l resources and the r i s e of i n d u s t r i e s i n T r i p o l i . Thus 
the once t r a d i t i o n a l temporary movement i s becoming i n c r e a s -
i n g l y a permanent one though t h i s i s limited a t the moment to 
the i n d i v i d u a l s rather than f a m i l i e s . Formerly many were 
absorbed by the army and police but the extension of secondary 
education i s modifying the pattern. This migration i s growing 
not only as a r e s u l t of a desire f or increased economic 
independence but a l s o of growing d i s s a t i s f a c t i o n among urban 
employers with the s h i f t i n g nature of labour. Formerly the 
displaced l o c a l population were employed on I t a l i a n estates 
but many more aire now moving to the towns • I t a l i a n colonisation 
together with government encouragement of sedentarisation, i s 
leading to some divergence from the t r a d i t i o n a l semi-nomadic 
economy which compensates l o c a l l y f or the d r i f t to the• towns. 
At the l a s t census i n 1954» the semi-nomadic and nomadic 
communities represented only 13$ and 7$ r e s p e c t i v e l y of the 
t o t a l population. I n order to i l l u s t r a t e the divergence from 
the t r a d i t i o n a l pattern i t i s proposed to examine 3 Cab a i l , 
t y p i c a l of the present s i t u a t i o n i n 1 the Jebel Tarhuna. 
(1) The E l Darahib c a b i l a l i e s i n the lower part of the Wadi 
Milga i n north-east Tarhuna. About a kilometre from the 
Jebel scarp the wadi has been f i l l e d with d e t r i t u s so that 
the bed i s now encased between wide and high t e r r a c e s . I n 
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t h i s - area the I t a l i a n s l a i d out a small estate (W .-Milga) 
which owaing to the outbreak of war remained undevelopedV A 
short distance upstream there are two small w e l l s , which 
despite 'the -demands from four e a b a i l are perennial. A 
comparatively wealthy i n d i v i d u a l possesses these w e l l s together 
with the s t r i p s of land across the wadi and, on the neighbour-
ing watershed. I n addition he h i r e s sowing land on the now 
Government owned estate a t £10 per hectare. This family has 
access to winter pasture i n the WadiTmasla. The group 
co n s i s t s of 18, l i v i n g i n three households. Of the seven 
men, two are permanently employed i n T r i p o l i with another i n 
Al Khadra ( B r e v e g l i e r i ) . The f l o c k s * comprising 150 goats 
and 100 sheep, u s u a l l y go to the Dahar i n November i n the 
hands of shepherds, returning to Milga i n l a t e A p r i l . However, 
he complains that he wishes to turn h i s attention to a r b o r i -
culture but i s f r u s t r a t e d by the huge congregation of f l o c k s 
near the w e l l s i n summer. The group remains permanently i n 
t h i s place, the work of sowing being delegated to a son and 
mixed labour. 
(2) The Gabila Auasa i s one of a group of c a b a i l that l i e to 
the north of the I t a l i a n estates i n the v i c i n i t y of Gasr Doga. 
The t r i b e l o s t much of i t s land to the I t a l i a n s and i t i s now 
separated into a number of i s o l a t e d sections. Some f a m i l i e s 
have been forced to s e t t l e permanently on the Dahar i n the 
Wadi Taraglat. The r e s u l t of such separation i s manifest i n 
reduced animal numbers and i n v i r t u a l economic s p e c i a l i s a t i o n 
of the scattered groups. Thus i n the v i c i n i t y of Gasr Doga 
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one" group has turned to tree c u l t i v a t i o n with a few s t r i p s 
reserved for cereals and an area for pasture and f u e l 
c o l l e c t i o n . I n the Taraglat cereal growing and a l i t t l e 
pastoralism are the c h i e f functions of the groups. About 
s i x f a m i l i e s l i v e off t h i s combination of resources, but income 
i s supplemented by work at m i l i t a r y barracks of Tarhuna on 
I t a l i a n estates and i n T r i p o l i . The emergent pattern of 
mutual s p e c i a l i s a t i o n i s f a i r l y t y p i c a l of t h i s area and i t 
i s the f i r s t stage on the arduous journey to more complete 
settlement. 
(3) Part of the Gabila Aulad Earned l i e s on the Dahar a t the 
junction of the Wadis Taraglat and Tamamera. One family owns 
a s t r i p of land i n t h i s area across the wadi covering about 3 
acres. The wadi i s wide with gorse pasture, shade (from 
pistacchio t r e e s ) and land suited to barley and wheat. On 
t h i s land there can be seen the only dry garden on the Dahar 
fed by a large c i s t e r n and containing badly kept o l i v e s and 
almonds. Low r a i n f a l l has i n former years prevented t h i s 
family from remaining i n t h e i r lands during summer. But 
newly constructed earth and stone dams b u i l t across the 
Taraglat have enabled the Arabs to conserve a greater amount 
of water and thus remain there a f t e r the f l o c k s have been sent 
to the wells of 6asr ed Bauun. Three members of the family 
are employed i n T r i p o l i permanently w h i l s t another finds 
occasional work i n Misurata. Again sedentarisation i s evolv-
ing i n t h i s and neighbouring C a b a i l . I t i s not unique i n 
Tarhuna alone but also common to the peoples of the Nefousa and 
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Garian. 
The I t a l i a n s did l i t t l e to render t h i s process more rapi d . 
Although they constructed a few small settlements f o r displaced 
peoples they have never "been completely u t i l i s e d . However, 
the t r a d i t i o n a l s o c i a l grouping of the t r i b e has been al t e r e d 
p a r t i c u l a r l y i n those areas close to towns and i n proximity 
to I t a l i a n e s t a t e s . Thus the. i n d i v i d u a l family group i s 
replacing ••tribal 1 t i e s . 
The use of l a r g e r areas f o r t r a i n i n g B r i t i s h forces has 
further limited lands a v a i l a b l e to the t r i b e . The p o s i t i o n i s 
such that each year the pressure on resources grows without 
compensation of new t e r r a i n s and new w e l l s or range control 
(already-the'wells at Gasr ed Bauun support 8,000 people and 
t h e i r stoek). 
Moreover the success of the I t a l i a n e s tates on the steppes 
and Jebel remain a permanent testimony that arboriculture can 
provide a l u c r a t i v e a l t e r n a t i v e to pastoralism. As a r e s u l t 
some f a m i l i e s have a desire to s e t t l e and c u l t i v a t e the o l i v e . 
The Government appears to be encouraging t h i s trend* 
Plans are based on the gradual expansion of o l i v e s , almonds 
and f r u i t t r e e s i n the J e b e l . A programme of experiment and 
demonstration i s being pursued and a beginning has been made 
towards rudimentary education i n tree culture. At Garian 
and i n Tarhuna demonstration plots have been based on the cheap 
method of construction of earth te r r a c e s along the contours of 
the r o l l i n g landscape (Plate L I ^ ) . Trees are a v a i l a b l e to 
farmers a t 5 p i a s t r e s (1/-) per plant and these cons i s t of 
2 9 5 
s u i t a b l y selected v a r i e t i e s imported from T u n i s i a or e l s e 
r e a r e d . l o c a l l y i n Government n u r s e r i e s . At the same time the 
movement i s being led by the redevelopment of the vacant 
I t a l i a n estates on which the l o c a l population.will be s e t t l e d . 
I n areas predominantly p a s t o r a l i s t the Government .would . 
thus, appear to: envisage a gradual t r a n s i t i o n towards - c u l t i v a -
t i o n with a t the same time a decline i n pastorallsm.. . However, 
any such schemes must take into account the present exclusive 
role of the f l o c k s . Thus, tree planting should u s u a l l y be 
slow, and concentrated i n those areas of the inner basins l i t t l e 
used f o r pasture owing to the absence of w e l l s . I t i s possible 
that c e r t a i n areas may be reserved f o r c e r e a l s and pasture on 
the: .humid -plateau with ;other zones devoted to .the o l i v e , i n 
a s s o c i a t i o n with almonds and vines to give a quick cash return. 
The system i s slowly emerging i n embryo, although there are 
several complex problems to be considered.: The d i f f e r i n g 
systems of land ownership - communal pasture, family sowing 
lands and the I t a l i a n e s t a t e s , together with the growing tendency 
to r e g i s t e r land i n private ownership, are l i k e l y to prove, the 
main ;stumbling blocks. Very l i t t l e land i s at the disposal of 
the State f o r controlled development (40,,000 hectares out of 10 
m i l l i o n ) • 
Although sedentarisation i s i n i t s early stages some of i t s 
e f f e c t s are already ;apparent. On the extreme northern edge of 
the plateau* arboriculture i s r a pidly spreading e i t h e r i n the 
t r a d i t i o n a l dry garden framework or based on the I t a l i a n model 
as i n the case of the Cabila Auasa. . I n these, areas the tent 
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is-being abandoned. Small limestone houses have been b u i l t 
fr;om the shallow quarries i n the Garian limestone beds (Plate 
L I I ) . I n the Taraglat and a t Uesetata small box l i k e huts 
are replacing the tent. 
Sedentarisatibn a l s o means i n d i v i d u a l land ownership and 
the gradual disruption of family groups. These divided groups 
tend to concentrate on one form of a c t i v i t y and there i s already 
considerable resentment e i t h e r a t the encroachment of trees 
on former pasture, or-at the demands on water resources made 
by stock. Thus i n Tarhuna the traditional antipathy between 
nomad and c u l t i v a t o r i s being reintroduced. Amongst the more 
se t t l e d c a b a i l there appears to be l e s s temporary but greater 
permanent movement which can have serious repercussions on 
labour supply. This movement moreover i s made mainly by the 
young and vigorous i n d i v i d u a l s of the f a m i l i e s leaving behind 
them an ageing group. 
I n some ways the semi nomadism of the Jeb e l Tarhuna i s 
unique f o r the r e l i e f , climate and s o i l s are manifestly suited 
to the type of arboriculture found i n Mseilata, Eefousa and 
Garian. The answer to t h i s anomaly l i e s i n the h i s t o r i c a l 
evolution of the area. Berber nomadism was replaced by 
Roman arboriculture only to cede to the Arabs p a s t o r a l i s t s . 
The present sees an attempt to reintroduce arboriculture • 
The increased s e c u r i t y brought by the I t a l i a n s and t h e i r 
example has obviously encouraged some of the Libyan farmers 
to increase plantings (Table 45). Most of the areas i n 
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Table 4,5 
Changes i n D i s t r i b u t i o n of Libyan owned Olive Trees. 
D i s t r i c t 1910 1935 JL2S1 
ZUARA 6*581 15,111 9,940 
AGBLAT 3*648 8,396(?) 
zmzm. 15,543 23,075 25,349 
ZAVIA 15,543 56,385 47,970 
TAGIURA 1,735 5,451 
TRIPOLI 15,641(?) 50,866 
UESCEFPAHA 591 2*287 
EASTERN! JEFARA 12,000 66,299 
HOMS 40,000 53,930 
SAHEL 14i000 14,612 
ZLITEN 10,000 74*084 
MISURATA 12-15,000 26,753 
MSELLATA 130,048 145,195 322,144 
TARHUIJA few 8,403 19,699 
GARIAN 96,000 68,335 69,612 
JEFREN 81,500 68,706 
FASCATO 80,000 80,768 
NA1UT 35,000 19,848 
BEHI ULID 7,300 13,837 
MIZDA 1 tree 
MtJDIR s t a t i s t i c s not a v a i l a b l e 
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close touch with main urban centres and I t a l i a n s have increased 
tree population. 
Conclusion. 
The long h i s t o r y of c u l t i v a t i o n within T r i p o l i t a n i a has 
shown that the o l i v e i s generally w e l l suited to p r e v a i l i n g 
s o i l and c l i m a t i c conditions and that i t s c u l t i v a t i o n probably 
represents the best long term use of land. The periods when 
o l i v e c u l t i v a t i o n has been widely expanded seem always to have 
coincided with times of economic prosperity and p o l i t i c a l 
s t a b i l i t y . At the present day, although independence has 
apparently brought p o l i t i c a l s t a b i l i t y economic v i a b i l i t y would 
not seem to have been achieved as the budget remains i n d e f i c i t . 
Therefore i t i s u n l i k e l y that any rapid expansion of the c u l t -
ure w i l l take place i n the immediate future. 
The I t a l i a n experiments have been invaluable, methods of 
planting i n p a r t i c u l a r have been most s u c c e s s f u l . However 
t h e i r new p o l i t i c a l status i s u n l i k e l y to give them much 
confidence i n the future. Production of o l i v e o i l from t h i s 
sector of the economy w i l l continue only because young tr e e s 
are maturing. I t i s u n l i k e l y that they w i l l undertake any 
major schemes designed to expand the area of arbo r i c u l t u r e • 
Already INFS and ENTE have wound up t h e i r i n t e r e s t s i n 
T r i p o l i t a n i a . 
I n Roman times part of the success of extendingoolive 
c u l t i v a t i o n beyond the s t r i c t l i m i t s as set by n a t u r a l 
conditions must be attributed to the engagement of the l o c a l 
population i n an attempt to bring order to the t e r r i t o r y . 
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Many of the d i f f i c u l t i e s which the Libyans now face i n the 
f i e l d of a g r i c u l t u r a l development are a d i r e c t r e s u l t of the 
f a i l u r e of the I t a l i a n Government to integrate the indigenous 
population into t h e i r schemes of a g r i c u l t u r a l c o l o n i s a t i o n . 
Since gaining independence i n 1947 the Libyans have faced 
many problems i n taking over a l l the administrative duties 
and farms relinquished by the I t a l i a n s . Fortunately post-
war reconstruction and the exploitation of o i l have acted as 
out l e t s f o r a l a r g e l y u n s k i l l e d population. 
External forces are s t i l l i n evidence although these now 
act i n d i f f e r e n t c a p a c i t i e s . F i n a n c i a l and te c h n i c a l a i d 
through the United Nations agencies i s contributing to 
a g r i c u l t u r a l development. Change i s being wrought as a 
r e s u l t of contact with new i d e a s 9 the development of 
communications and incr e a s i n g Government concern with 
improving the u t i l i s a t i o n of the resources of Libya as a 
whole. I n Tarhuna and s i m i l a r areas where the semi-nomad 
can be s e t t l e d the sedentary base may be fixed by the o l i v e 
as i t was i n Roman times. But only the northern edges of 
the Jebel may thus be changed. On the Dahar the Climatic 
conditions and lack of groundwater r e s t r i c t a r b o r i c u l t u r e . 
Nomadism i n general may be replaced by a simple form of 
transhumance, but the f l o c k s should not be replaced, only 
improved. 
Whether i t i s the s t a b i l i s a t i o n of semi-nomad communities 
or the extension and i n t e n s i f i c a t i o n of sedentary a g r i c u l t u r e 
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i t i s obvious that the o l i v e has an i n c r e a s i n g l y important 
part to play i n the future. 
CHAPTER V I I . 
Systems ond Techniques of Olive Cul t ivot ion 
The systems and techniques of o l i v e c u l t i v a t i o n are 
notably diverse owing t h e i r o r i g i n to the inte r a c t i o n of 
physical and 'historical f a c t o r s which have been discussed i n 
e a r l i e r chapters. The o l i v e i s cu l t i v a t e d by commercial and 
peasant farmers a l i k e ; i n specialised orchards as v e i l as 
mixed groves; both as a dryland and i r r i g a t e d erpp. Since 
o l i v e o i l production i n T r i p o l i t a n i a i s governed largely by 
the requirements of domestic markets or protected by the 
concessions given on I t a l i a n markets, the interplay of economic 
fa c t o r s , associated with external or world markets, are absent. 
Therefore regional s p e c i a l i s a t i o n of the culture and standard-
i s a t i o n or r a t i o n a l i s a t i o n of techniques of c u l t i v a t i o n i s 
not nearly so pronounced as, for example, i n Tunisia, the 
largest exporter of o l i v e o i l i n North A f r i c a . 
E s s e n t i a l l y , the methods of farming are dominated by the 
contrast between the Libyan and I t a l i a n approach to agriculture 
and tree cropping. As we have seen the Libyan system has 
evolved slowly under conditions of p o l i t i c a l and s o c i a l 
i n s t a b i l i t y i n a closed economy. By comparison the I t a l i a n 
system of arboriculture iiSaspdsveioped rapidly under the 
stimulus of an export market; the development of communication 
and the inflow of c a p i t a l . 
On the basis of land use c h a r a c t e r i s t i c s and farm economy 
ce r t a i n systems of o l i v e c u l t i v a t i o n can be defined ( f i g . i f ) ? 
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These include the following: 
1. SMIY.A ( p l u r a l Suani) - small i r r i g a t e d garden. Agglomera-
tions of these form the so c a l l e d oases. 
(a) Coastal Saniys ) together 
(b) I n t e r i o r Saniya ) 
(c) Spring l i n e Ssniya 
(d) Jebel Saniya 
2. figy tiWjmfi 
(a) Ginan - small gardens with mixed tree crops. 
(b) Gaba Zeitun - s p e c i a l i s e d o l i v e groves. 
(c) Menga - Mixed tree drops and annuals. 
3. HAWAZA (AR. Modern Farias). 
(a) Libyan 
(b) I t a l i a n Concessions 
h. Demographic Settlements 
(a) Libyan 
(b) I t a l i a n 
1. COASTAL SAHIYA. (Farm Sample I ) 
Throughout the coastal p l a i n the Saniya i s the most 
common form of native c u l t i v a t i o n . ?he system i s dependent 
on i r r i g a t i o n from we l l s exploiting the f i r s t shallow acquifer. 
The t o t a l area of the Saniya agglomerations amounts to 
approximately 50,000 h e c t a r e s * 3 ^ . 
Information on the c h a r a c t e r i s t i c s of Libyan farm f a m i l i e s 
i n the coastal p l a i n i s meagre* Some d e t a i l s have been 
supplied by Theoderon from interviews with ?0 Libyan farmers 
I n the Zavia area; these can only give a general indica t i o n of 
the position obtaining i n the remaining oases. 
Land was reported to be i n d i v i d u a l l y owned but most farm 
3 0 3 
operators supported a multi-household. They had frequently 
to support widows, and orphans of t h e i r deceased brothers, due 
to co-ownership of farm property* I n many instances married 
brothers of the farm operators continued to l i v e with them. 
They participated i n the farm business and t h e i r f a m i l i e s were 
supported by an income derived from the same source. I n the 
Zavia area the average number of persons per household was 
about 11. Only 18$ of the t o t a l farm population was l i t e r a t e 
and the majority of these were i n the younger age:groups* A l l 
of themj however, reported l i f e long experiences i n farming.^§ 
In addition to farming, some of the farm operators also 
worked outside t h e i r farms, operating small grocery stores or 
l i t t l e cafes i n the Cabil-a v i l l a g e s , or i n the marketing 
a c t i v i t i e s on market days. Other opportunities e x i s t for some 
work on the American and B r i t i s h m i l i t a r y bases or e l s e on the 
larger farms. This helps to supplement the income of the 
family where members are numerous. Some of them happened to 
be Sheiks of t h e i r t r i b e s and devoted part of t h e i r time to 
administrative duties i n t h e i r Cabail. 
The s i z e of the Saniya i n the oases i s exceptionally 
small varying from l e s s than one hectare to 1*3 hectares i n 
the Zavia area and about h hectares i n the oases of T r i p o l i . 
This situa t i o n i s a r e s u l t of a combination of f a c t o r s ; high 
den s i t i e s of population, Moslem inheritance laws and the 
limited capacity for i r r i g a t i o n of the ubiquitous Balu. I t 
seems also that many of the Libyan farmers have shown l i t t l e 
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i n t e r e s t i n operating large farms, preferring to work on the 
large farms and leave the r e s p o n s i b i l i t y and increased r i s k s 
to the owner. The y i e l d from such wells equipped with the 
Balu i s only s u f f i c i e n t to i r r i g a t e 1 hectare or about 30 
o l i v e s per day. 
Apart from the small area of these holdings the garden 
plots are generally distributed i r r e g u l a r l y i n parcels amongst 
tortuous sandy tracks. Usually they are defined by high 
concretionary earth mounds (Plate UJ|f). Whilst these form 
useful windbreaks 5and protect the crops from animals the time 
and energy expended i n t h e i r upkeep'wasteful. Moreover they 
obviously reduced the c u l t i v a b l e area* Often the Tabia are 
surrniunied by a l i n e of p r i c k l y pears which are useful for 
animal fodder. 
In most cases, except where the proprietor has a regular 
income outside agriculture, the Saniya does not represent the 
t o t a l land area of the farm business* I t i s usual for the 
farm operators to own scattered parcels of dry farmed land out-
side and around the peripheries of the oases. I t a l i a n 
encirclement of the oases has subsequently limited the area of 
such land i n the western coastal p l a i n . Other plots of land 
are situated to the south of the oases i n the Jefara up to a 
distance of 6£ kilometres and i n the Steppe zone south of 
Zmten. With the addition of these lands the average farm s i z e 
r i s e s to about 50 hectares at l e a s t i n the west coastal p l a i n 
of which approximately B$% of the t o t a l farm area i s 
represented by lands i n the Jefara (Table hp. The Jefara 
land belongs for the most part to the Cabilas but members have 
access to i t f o r sowing of cereals and grazing. Almost a l l 
the land of Libyan farms can be considered as cropland, but 
i t s use for production, p a r t i c u l a r l y i n the Jefara and Steppe 
zones 9 varies from year to year depending on r a i n f a l l and other 
cli m a t i c conditions. 
I r r i g a t e d land i s highly prized amongst l o c a l farmers., 
owing to the cl i m a t i c vaguaries which can e f f e c t even the most 
favoured r a i n f a l l areas* I r r i g a t i o n i s considered as a secure 
way for a g r i c u l t u r a l production. Thus lands without w e l l s 
tend to be neglected or cu l t i v a t e d extensively. For example, 
although tree crops represent the most important type of 
c a p i t a l investment i n the Z i v i a area and most of the coa s t a l 
p l a i n only about 0*5$ of the non-irrigated cropland on Libyan 
farms i s planted with trees and therefore cultivated intensively. 
(Plate Lk"j . 
Table • _ _ _ _ _ _ 
" : Summary of Size Values per farm of 70 Libyan 
farms j n the Zavja. area,, 3-9Sa- _ 
Total land (hectares) 5Q.0 
Irr i g a t e d land (Sariiya) 1*3 
Total number of Trees 199*0 
Olive trees * numbers 0$ 
Date.Palm " 9* 
Citru s f r u i t " h 
Almond trees 11 -3 
Other f r u i t trees " 1? 
Livestock u n i t s 7 
Farm C a p i t a l £L 1»530 
(af t e r Theodorou) , 
The value of trees on Libyan farms i n the Zavia area i n 
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1952 represented 5k%> of the t o t a l c a p i t a l investment. 
The rr.oet important tree ei*op on Libyan farms i s the date 
palni followed "by the o l i v e . The majority of the Libyan trees 
are grown i n the i r r i g a t e d saniya but because of i t s r e s t r i c t e d 
area the Libyan farmer etterjrpts to u t i l i s e i t as f u l l y as 
possible. Therefore trees are planted densely and under them, 
vegetables» grains, a l f & f a l f a and legumes aro #rown (fans 
sample I . The crowded s i t u a t i o n i n the saniya, coupled with 
the disorderly ^ay i n which the trees ere planted and mixed 
with one another makes i t d i f f i c u l t for the farmer to apply 
systematic and e f f i c i e n t c u l t i v a t i o n . Furthermore» c great 
deal of the I r r i g a t e d land, which i s planted to tree©, cannot 
be intercropped v;ith success because i t i s heavily shaded. 
Such conditions favour the spread of cryptogamic plant 
diseasas and weeds. 
She Libyan farmer lias ohoirn l i t t l e i n c l i n a t i o n to 
colonise the undulating J e f a r a south of T r i p o l i and Zavia, 
even though the water supply i s not unfavourable and the s o i l s 
are w e l l adapted to dryland o l i v e c u l t i v a t i o n . However, a 
gradual t r a n s i t i o n to intensive c u l t i v a t i o n i s taking place 
throughout the hinterland of Horns and Z l i t e n both on the 
p l a i n s and i n the wadi beds, (Farm sample 2). 
Most of the farm produce i s consumed d i r e c t l y but small 
quantities of o l i v e s , dates and barley f i n d t h e i r way to l o c a l 
markets. 
The i n c o m e ^ o f * n o s e farmers i s low by European standards 
( l ) Income Includes gross r e c e i p t s of farm products sold, i n -
come from other sources and net increase i n inventory. 
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(£165 per farm at Zavia i n 1952) and fluctuates mainly with 
the vide variation in..cereal production i n the Jefara land. 
FAEM SAMPLE. Eo. I ( f i g . 36) . 
This small saniya i s situated a few kilometres south of 
Suk e l Quisia and i s operated by a government o f f i c i a l who l i v e s 
i n T r i p o l i * I t represents h is sole i n t e r e s t s i n agriculture.. 
The holding comprises h hectares of l e v e l land; I't i s 
s p l i t up into three plots (two of 1 hectare and the other of 
2 hectares). For the management and working of the land the 
proprietor r e l i e s on a foreman and hired labour which under 
present conditions, i s abundant and cheap i n t h i s area. Wages 
are very low averaging about £L.0,1 per man per day (2/- per 
day). 
The whole economy of the farm i s geared to intensive crop 
production under i r r i g a t i o n . A few animals are retained 
merely for work and transport. Amongst the farm implements 
the accent on hand tools was very d e f i n i t e . The farm was 
equipped with two ploughs? a wooden ARG type plough used f or 
l i g h t c u l t i v a t i o n i n winter and a heavier iro n plough u t i l i s e d 
for summer ploughing and weed control. 
Unlike many of the adjacent holdings there were no large 
tobia surrounding the plots. Small earthen walls and i r r e g u l a r 
l i n e s of o l i v e trees formed the boundaries. 
Water for i r r i g a t i o n was supplied from a w e l l exploiting 
the f i r s t aequifer yielding i n the region of 2G m3 of water 
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per hour. The o r i g i n a l Dalu had recently been replaced by a 
small d i e s e l pump which enabled almost two th i r d s of the farm 
to be brought under i r r i g a t i o n normally> From two storage 
tanks the water.was transferred to each p l a t by means of 
subterranean pipes close to the w e l l and stone channels there-
a f t e r . 
Tree erops represented the main tgtpe of c u l t i v a t i o n and 
theae were distributed at regular i n t e r v a l s over the en t i r e 
holding. . Some attempt had been made to introduce the row ' 
system j especi a l l y for the f r u i t and c i t r u s treses.' Judging by 
the .existence pf a siaall c i t r u s nursery such crops were becoming 
increasingly important. 
The- tree erops were i n t e r c u l t i v a t e d with winter sown 
fodder crops, beans and peppers mainly for domestic consumption. 
The economy wa3 further d i v e r s i f i e d by tomato planting i n 
summer for which an area of about % hectare was reserved. 
These were planted i n the t r a d i t i o n a l gedula system of small 
rectangles which during>summer could be flood i r r i g a t e d every 
three to f i v e days (Plate LVJ.t). 
Whilst most of the herbaceous and; c i t r u s crops received 
regular i r r i g a t i o n s * the o l i v e s distributed around the 
periphery were given water occasionally during the c r i t i c a l 
period i n February and March. Throughput the winter they 
would of course benefit from the i r r i g a t i o n of the inte r e u i t i - " 
vated crops. . 
A l l the o l i v e s were i n f u l l production and stood very high, 
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forming together with the palms a dense canopy of shade. The 
land around the trees was ploughed more than twice a year but 
the i r r e g u l a r shape and s i z e of the trees was evidence of 
these being pruned without due regard to the physiology of the 
trees* They received no f e r t i l i s a t i o n . 
The farmer could not or was unwilling to give Information 
concerning y i e l d s of the o l i v e s . He did however report a 
maximum y i e l d of 100 kilogrammes per tree which could be 
expected i n such a favourable r a i n f a l l zone where supplementary 
water was available. The o l i v e s were of the l o c a l variety 
but again the s p e c i f i c variety was not disclosed. With the 
exception of the fodder crops, the beans and peppers, the 
crop produce was destined mainly for sale off the farm. The 
o l i v e crop was generally sold before the harvest to merchants 
i n T r i p o l i who had the r e s p o n s i b i l i t y of transporting and 
manufacturing the o l i v e s . 
This small saniya holding representee the gradual 
i n t e n s i f i c a t i o n and land improvement which can be effected 
with a l i t t l e knowledge and c a p i t a l . 
The acquisition of the motor pump has enabled the farmer 
to expand the area of i r r i g a t i o n each year and to use the 
water more e f f i c i e n t l y . He also reported that t h i s had 
considerably reduced labour costs. £s w e l l the increase i n 
i r r i g a t i o n capacity has f a c i l i t a t e d the conversion of the 
cropping policy to higher income, but high water consuming 
crops such as f r u i t trees and c i t r u s ; market T r i p o l i . 
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Unfortunately comparative d e t a i l s of cost and income from these 
crops.was unay&ilable-
Throughout the coastal belt, the conversion cirom the Dalu 
to the motor pump i s lamentably slow* even though many of the 
farmers express a desire to make the change. The consequences 
of increased exploitation of the f i r s t acquifer should also 
be considered since i t s recharge i s governed largely by rains-
f a l l . Only research and p r a c t i c a l experiment can provide an 
answer to t h i s problem. Obviously the c a p i t a l resources 
available to t h i s wealthy landowner i s u n l i k e l y to be raised, 
by the majority of the peasant farmers whose income and indebte-
d n e s s tend to n u l l i f y i n i t i a t i v e . 
She e f f e c t of t h i s development on the o l i v e cannot yet be 
assessed except that i t s c u l t i v a t i o n has resehed s s t a n d s t i l l . 
There i s no preparation for the replacement c f the old trees 
and the farzser does not envisage any further expansion. 
The r a i s i n g of the economic l e v e l of the farm has not 
been accompanied by any marked improvament i n methods of 
husbandry. Some alignment of the $rees has taken place but 
the patchy c u l t i v a t i o n remains. However i t i s encouraging 
to witness that the fallo w land was no longer l e f t to the 
growth of weeds, but was well t i l l e d . 
Unlike the majority of the farmers most of the produce 
i s for s a l e off the farm* 
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FARM SAMPLE No* 2 (Plate LVZI) 
More t y p i c a l of the farming economy i n the coastal belt 
which integrates saniya c u l t i v a t i o n with dryland cropping and 
livestock rearing, i s t h i s farm located near Horns. 
The farming household consists of eight persons; an 
ageing head of the family, two brothers, t h e i r wives and 
children. A l l senior members have had l i f e l o n g experience 
i n farming. The land owned by the family includes two hectares 
of oases gardens adjacent, to the Wadi Lebda and several 
hectares of land two kilometres south of these gardens, which 
l i e s across the wadi bed i t s e l f . I n addition, the family have 
access to communal grazing and sowing lands further south. 
I t i s obvious that these Libyans were formerly s semi-
nomadic group as they have no established residence i n the 
Saniya. The family i s now s e t t l e d for most of the year i n a 
stone house overlooking the Wadi Lebda to the south of the 
saniya. Winter transhumance i s practised with the goats and 
sheep bdt the head of the family and one son remain. 
The saniya i s equipped with one we l l and a dalu; water 
i s obtained at 11 metres. The garden i s devoted to palms, 
barley and vegetables which are mostly for domestic consump-
tio n . I n good years however the surplus i s sold i n the l o c a l 
market at Horns. Only about one t h i r d of the holding can be 
I r r i g a t e d each year, and the remainder i s l e f t i n fallow 
which generally means a dense weed cover. The w e l l was badly 
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i n need of repair but the costs of cementing were reckoned 
to be excessive for any improvement to be c a r r i e d out. 
One of the sons, who had a s p e c i a l i n t e r e s t i n the garden 
also found work outside the farm. He earned £1 per week as 
a gardener at the nearby B r i t i s h M i l i t a r y establishment. He 
spoke English reasonably w e l l and he was obviously instrumental 
i n the land improvement c a r r i e d out by the family i n the wadi 
i t s e l f . The o l i v e i s absent from the saniya since according 
to the farmer i t doesn't need much water. 
In the bed of the wadi about two hectares have been l a i d 
out for tree crops, winter cereals and legumes. The deep 
a l l u v i a l s o i l s contrast strongly with the low, denuded i n t e r -
fluves on which the house i s s i t e d . Sma^l transverse barrages 
have been constructed i n the wadi bed and advantage has been 
taken.of Government Nursery schemes to plant out 65 young 
o l i v e s of the R a s l i variety. These are spaced at 9 x 5 metre 
i n t e r v a l s on the rectangular basis and i t i s expected that they 
w i l l bear f r u i t i n f i v e to s i x years time. The root stocks 
were purchased from Horns at a cost of f i v e p i a s t r e s each 
(1 s h i l l i n g ) . 
Lying adjacent to the o l i v e s i s a small dry garden, enclosed 
b$s a formidable w a l l of earth and gorse, i n which are grown 
s e v e r a l . f r u i t trees. 
The t r a d i t i o n a l modes of agriculture are s t i l l evident 
i n t h i s holding., with the r e l i a n c e on a addled- economy and 
small garden c u l t i v a t i o n . The low capacity of the w e l l and 
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the d i s p e r s a l of the cultivated land s t i l l prove a handicap 
to increased productivity and farming e f f i c i e n c y . However 
under the i n s p i r a t i o n of the younger members of the family, 
whose contact with the Europeans has inevitably increased 
t h e i r horizons, some considerable development has been achieved. 
The planting of pre*selected o l i v e s i n a r a t i o n a l arrangement 
represents an advance, and an i n t e n s i f i c a t i o n of farming 
outside the immediate zone of the saniya. 
This expansion of the o l i v e on the dryland to the south 
of the d.ases i s found a i l along the coastal p l a i n between Horns 
and Z l i t e n . I n the author's opinion, i t i s due to a combina-
t i o n of f a c t o r s . I n the f i r s t place the shallow wells i n t h i s 
area are l e s s p r o l i f i c y i e l d e r s than those i n the bases of 
T r i p o l i or Zavia. After a few hours work they quickly run 
dry and at l e a s t twelve hours has to elapse before work can 
be recommenced. Where, as i n t h i s case, the wel l s are badly 
i n need of re p a i r , then the e f f i c i e n c y of i r r i g a t i o n i s 
reduced further. Thus there has been some incentive to 
develop the cheaper form of dryland c u l t i v a t i o n . Whilst the 
wadi bed i s j u s t as w e l l suited to c e r e a l c u l t i v a t i o n , the 
a v a i l a b i l i t y of cheap o l i v e rootstocks of guaranteed quality, 
and the example provided by the nearby I t a l i a n estate, have 
obviously influenced the select i o n of the o l i v e f or planting. 
F i n a l l y , contact with Europeans and the extra income 
obtained have f a c i l i t a t e d t h i s expansion. 
Obstacles s t i l l remain to the better management of the 
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a g r i c u l t u r a l enterprise* The holding i s dispersed over 
several kilometres and consolidation i s v i r t u a l l y impossible 
since the land intervening i s p r i v a t e l y owned. 
Cut side the coastal b e l t the saniya has a l i m i t e d 
d i s t r i b u t i o n because of the increasing depth of water south-
wards and the general poverty of water resources i n the Jebel. 
Bnringline saniya. At the foot of the Jebel i n the western 
J e f a r a along the spring l i n e , located four to f i v e miles i n 
front of the escarpment, are d i s t r i b u t e d several oases of 
c u l t i v a t i o n . Many of the springs have* however, been badly 
excavated and u n t i l recently e l egged with vegetation. Bad 
management of springs also causes considerable wastage of 
water which i s accentuated by percolation along i n e f f i c i e n t 
earth i r r i g a t i o n ditches and evaporation i n shallow d i s t r i -
bution tanks. Outside the oases the a r i d i t y , sparcity of 
we l l s and h i s t o r i c a l evolution has determined a serai-nomadic, 
pastoral economy. Only a very small percentage of the Libyan 
t r i b e s inhabiting t h i s area are sedentary and t h i s section i s 
e n t i r e l y l o c a l i s e d i n the spring l i n e oases. The population 
l i v e i n small v i l l a g e s varying from over 300 (Glose) to l e s s 
than 50 linked by poor, unsurfaced tracks* European colo-
n i s a t i o n and urbanity has l i t t l e effected t h i s area. Com-
bined with the t r a d i t i o n a l background of semi-nomadism i t 
i s l i t t l e wonder that the c u l t i v a t i o n and use of water i s 
i n e f f i c i e n t . I n quality of water, i r r i g a t i o n system and 
management these are i n f e r i o r to the saniyae of the coast. 
f 
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Predominant amongst tree crops i s the date palm which i s 
tolerant of the generally brackish waters arid t h r i v e s under 
the excessive summer temperatures. Some Improvement i n 
husbandry was noted at Giose and T i g i where the gedula system 
of i r r i g a t i o n i s operated: here a greater variety of crops 
are grown including the o l i v e ; f i g s , pomegranates, c e r e a l s , 
vegetables and peppers. The function of the o l i v e s i s merely 
as a standby subsistence crop. Many of the trees are old 
and bear a l l the signs of ill-management - bushy crowns, high 
stature and misshapen trunks. Even i f i r r i g a t i o n e f f i c i e n c y 
was to be increased only intense herbaceous c u l t i v a t i o n can 
a l l e v i a t e the l o t of these people since s a l i n e waters and 
summer temperatures l i m i t the success of the o l i v e s . 
Jebel Saniva. I r r i g a t e d gardens i n the Jebel- constitute only 
a very small proportion of the cultivated land* In the whole 
of Tarhuna there are only f i v e or s i x such gardens of which 
four are situated i n the va l l e y of the Wadi Ramla. They are 
more common i n the wadis of ^ s e l l a t a - Safrania, G h e l i l and 
Amam, - where the water i s held perennially and reached by 
wells of no more than 5-10 metres i n depth. At Garian there 
are several small gardens located i n the Wadi Gan deriving 
t h e i r water from springs and shallow w e l l s . Smaller groups 
are dispersed throughout the western Jebel where wadis i n c i s e 
the scarp and shallow acquifers A^lai.e .£132 * 
The areas of these gardens i s much smaller than those a t 
Tripoli.', they are generally no larger than £ hectare. Those 
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gardens, i r r i g a t e d from springs, are frequently terraced and 
dammed by earth and stone b a r r i e r s so as to maintain a better 
control over the water d i s t r i b u t i o n . . Since these gardens 
are i n d i v i d u a l l y owned and highly prized they are usually 
enclosed by dry stone walls* Although the land i s demoted 
mainly to palm trees and h o r t i c u l t u r a l crops the o l i v e i s by 
no means excluded. 
Brv Gardens. A second type of native agriculture i s represen-
ted by the dryland c u l t i v a t i o n of trees and herbaceous crops 
i n gardens. 
The nature and forms of dryland farming are diverse but 
they a l l have one feature i n common; an almost complete 
r e l i a n c e on r a i n f a l l and surface waters f o r crop production. 
Whilst the dry garden i s frequently an adjunct of the saniya 
i n the coastal b e l t , i t constitutes the main form of land use 
and l i v e l i h o o d for many of the s e t t l e d Jebel dwellers. Here 
the area^ of dry gardens amount to approximately 125,000 
hectares* The dry garden i s becoming increasingly important 
to the semi-nomads of the Dahar and Tarama where i t i s found 
i n various t r a n s i t i o n stagesw ^slf * . 
The existence of dry gardens on the coastal p l a i n i s 
determined primarily by the nature of the subsoil and the 
abundance and quality of water for i r r i g a t i o n . Secondly, 
much of the area outside the l i m i t of the: oases i s vaguely 
owned with only t r a d i t i o n a l access to individuals for grazing 
and sowing r i g h t s . Thus i n the oases of Z l i t e n and Misurata, 
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I n p a r t i c u l a r 9 where s o i l s are compaet and water s a l i n e small 
dry gardens are common. Usually one finds palms, f r u i t trees 
and o l i v e s i n an i r r i g a t e d association (Plate L&Il). As a 
r e s u l t of t h e i r relegation to marginal s o i l and water areas 
outside the suanis the productivity of the o l i v e s i s not very 
high. Moreover i t appears that as dryland o l i v e s they don't 
receive the same c u l t i v a t i o n or care as the crops I n the 
i r r i g a t e d plots. Often the gardens are without substantial 
boundaries and animals are allowed to move at w i l l amongst 
the t r e e s . The land surrounding the trees was l e f t i n fallow 
and used for grazing. Population i s f a i r l y dense i n these 
areas and lack of labour cannot be responsible for t h i s bad 
management. I n the author rs opinion i t r e s u l t s s o l e l y from a 
subsistence assessment of resources and the preoccupation with 
i r r i g a t e d farming. 
Amongst th9 dune areas of the west coast oases of Regdo-
l i n e , Agelat and Suara, small dry gardens containing similar 
crop associations are common. Here the land suitable for 
i r r i g a t i o n i s limited by the topography. I^reover the sa l i n e 
water i s unsuitable for staple crops such as the o l i v e * 
Management of crops i s again i n e f f i c i e n t but poor y i e l d s are 
related mainly to the low r a i n f a l l . An additional factor 
i s that several of the dry gardens are owned by semi-nomadic 
groups whose farming practices do not allow for the attention 
which tree crops require. 
Only r e c e n t l y has there been any attempt by na t i v e 
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farmers i n the coastal belt to develop the dry garden as a 
separate entity* This has occurred i n the coastal s t r e t c h 
forming part of the Jebel piedmont i n the Eastern Jefara (Barm 
Sample No* 3). Usually/ the o l i v e i s cultivated with f r u i t 
trees i n small bounded-' gardens* 
FARM. SAMPLE Ho.. 3. ( f i g * 32). 
This farm i s situated on the gently sloping l i g h t s o i l 
area a few metres south west of the v i l l a g e of Gasr Chiar i n 
the Eastern Jefara ( P i s t e ipjjEQ). The whole area forms a vast 
piedmont p l a i n broken by the mounds of outwash fans. R a i h f k l l 
i s high and f a i r l y r e l i a b l e and the s l a i n i s sheltered from 
southerly winds by the Jebel escarpment. 
Twenty hectares of land are devoted e n t i r e l y to dry land 
crop production since a shallow w e l l provides water only for 
domestic consumption. The farm was established i n 1956 by a 
wealthy Arab landowner* Previously i t had been u t i l i s e d 
extensively for pasture and c e r e a l s . Subsequently the holding 
was divided between h i s two sons when they married. 
The t o t a l c a p i t a l investment which included the purchase 
of plots P and B and a further plot B2, the construction of a 
house, w e l l and laying out of crops and f i e l d boundaries was 
reported to be approximately £1?0* This i s considerably lower 
than the t o t a l farm c a p i t a l of old established farms at 2s v i a 
where the average farm c a p i t a l for farms i n the same s i z e 
category amounted to £793 1952, ^ P-* 
The economy of the farm i s based on c e r e a l and o l i v e 
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c u l t i v a t i o n both of which are intended for s a l e off the farm. 
The o l i v e s s numbering about 100 were supplied from the 
Government nurseries% on plots A and B they are planted i n 
regular rows. But on plot B2 they are i r r e g u l a r l y dispersed. 
These l a t t e r o l i v e s are 7-9 years old and were planted by the 
previous owner. ifost of the other o l i v e s are l e s s than f i v e 
years did, well^eared for and pruned. They are i n t e r c u l t i v a t e d 
with barley and a few f r u i t t r e e s . A s t r i p of winter beans 
meets domestic requirements* 
The land i s ploughed twice or even three times per year 
when under herbaceous crops. Ploughing of the land between the 
trees costs up to £10 for the whole area whereas the open land 
costs only The implications t h i s holds for the densely 
planted oases gardens i s obvious; 
Kuch of the work of c u l t i v a t i o n i s done by contract as 
both brothers have al t e r n a t i v e employment. One i s a merchant 
i n T r i p o l i and the other works i n an office* Both reside i n 
T r i p o l i and male periodic v i s i t s to the farm and t h e i r 
f a m i l i e s . Since the trees are not yet i n f u l l production the 
a c t i v i t i e s of the farm are limited and can be l e f t i n the 
main to the women and hired labour. 
This development of the dry garden i n an area adapted to 
o l i v e c u l t i v a t i o n has not been achieved without i n i t i a t i o n 
and c a p i t a l investment. Fortunately these individuals could 
withstand t h i s and also the long waiting period before the 
o l i v e s came in t o f u l l production. Additional employment 
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helps and the intercropping of barley gives some quick returns. 
Set already the t r a d i t i o n a l society and attitudes to 
agriculture influenced the land use pattern. The public high-
way e f f e c t i v e l y s p l i t s the holding*. The s t r i p of beans has 
the same effect* Moreover the farm i s l e g a l l y divided amongst 
two famil i e s and unless further expansion can be effected 
fragmentation i s l i k e l y to be increased tohen t h e i r descendants 
come of age. 
Pry Salens, off tfa.fr J$bel. 
The dry gardens of the Jebel consist of three main types, 
known l o c a l l y as 
(1) Gaba Zeitun * e s s e n t i a l l y s p e c i a l i s e d o l i v e groves* 
(2) Manga * tree crops (generally the o l i v e ) i n t e r c u l t i ^ -
vated with c e r e a l s . 
(3) Ginan ( p l u r a l Ginanat) - small c u l t i v a t i o n of mixed 
tree crops, f i g s , o l i v e s , c e r e a l s . 
The Gabs, The large unbounded o l i v e plantation of Gaba i s 
a feature Of the plains and l i g h t hmia s o i l areas i n the 
Jebel where extensive c u l t i v a t i o n i s favoured by the paucity*; 
of water supply. The extension of these groves i s also 
associated with the more s e t t l e farming areas, namely, fcsellata 
Qarian and the Kefousa. Often the trees are undersown with 
cereals but there seems to be no established rotation as the 
land may l i e fallow Mor sewasi years depending on r a i n f a l l ; i t 
then constitutes Valuable pasture land. 
I n Tarhuna and the p l a i n s of Assaba and E l Baten the 
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i n s t a b i l i t y of settlement and the preoccupation of the popula-
t i o n with livestock and cereals hasn't favoured the evolution 
of such extensive groves. 
The Gaba i s situated at some distance from the v i l l a g e s 
and i s owned by-£ainilies resident i n the v i l l a g e s . I t i s 
d i f f i c u l t to distinguish the fragmented;-property since no 
attempt i s made to define the areas by low w a l l s . Thus the 
t r e e s remain exposed to the ravages both 6f animals and 
intemperate grinds. The position i s further complicated by the 
f a c t that i n cany cases the land around the trees comes under 
separate ownership. This i s very often either abandoned, used 
for common pasture or sometimes sown with c e r e a l s . Because 
the s o i l i s of l e s s importance than the t r e e s ? these can 
become inherited by several members of the family. 
In the Western Jebel the Gaba i s found i n three areas, 
Es Rehibat-?assato Er Rodjeban (50-60,000 o l i v e s ) , Ez Zintan^ 
Er Rialna (30?-3 5,000 trees) arid the t h i r d i s at Jefren and 
Ghida <307355000 t r e e s ) . I t i s the l i g h t hamra s o i l s and the 
s t a b i l i t y of settlement which alone explain the presence of 
the Gaba here, where r a i n f a l l fluctuates between 200*.230iEm's, 
huiaidity i s low, and where winds are generally violent-
The o l i v e s are old and always i n s u f f i c i e n t l y worked. 
Their branches are high and bushy and so increase transpiration 
of the sap.. I n parts the s o i l i s not worked s u f f i c i e n t l y to 
combat the water~poachiag weeds. In f a c t to see o l i v e s on 
the trees two years i n sjEcession i s an exception* 
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Towards the east i n the humid plains of Guasseia and 
Cussabat c u l t i v a t i o n i s more intensive and the rotation of 
c e r e a l s and c u l t i v a t i o n of the s o i l i s more regular but the 
same disregard of the trees physiology i s apparent* 
2. Kenea. Together with Gaba, the Menga or mixed c u l t i v a t i o n 
of tree crops and cereals i s widely practised i n the plains 
of Garian and Cussabat. Here the higher r a i n f a l l assures a 
more consistent production of winter sown crops, 
ffABM "'SAMPLE Moi.^. Menga c u l t i v a t i o n i n the Cussabat p l a i n . 
Menga c u l t i v a t i o n i s t y p i f i e d by t h i s farm sample, which 
comprises 28 hectares of c u l t i v a b l e land, located at the head 
of the Wadi Bechier i n the Cussabat plain, ( f i r . J -) * Dryland 
crop production of o l i v e s s a few f r u i t trees and rotated barley 
forms the base to the farm economy. Income from these 
productsj which are mainly for s a l e * i s supplemented by the 
returns from an o l i v e press. 
The owner of the holding l i v e s i n the v i l l a g e of Beni Let 
about 2 kilometres from the f i e l d s . Two cows and two camels 
are retained for work and transport. 
Some 36O o l i v e s (13 per hectare) are planted i r r e g u l a r l y 
over the land. They consist of mixed l o c a l v a r i e t i e s - B a s l i 
and Gargascij which are reported -to y i e l d an average.of S>0 
kilogrammes of o l i v e s per tree. Bach year the farmer c a r r i e s 
out only 2 ploughings associated with the sowing of barley. 
There seems to be a two year rotation with barley being 
followed by green fallow. 
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After pressing h i s own o l i v e s and those of other c l i e n t s 
the o i l i s sent to Gusssafoat where i t i s bought by l o c a l 
merchants. 
The farmer envisages no marked i n t e n s i f i c a t i o n of 
arboriculture except the replacement of the trees as they 
went out of production. 
Very often the s o i l i s b u i l t up around the trees to trap the 
surface run from s l i g h t d e c l i v i t i e s a f t e r winter inundations. 
'I. . i 
Plate JHPStfT.. Channels are dug i n the slopes to feed run off 
water to the trees. This practice can i n i t i a t e severe gully 
erosion. 
Ginan. ?he most- e f f i c i e n t fanning c u l t i v a t i o n i n the Jebel 
i s represented by the small dry garden or Ginan, containing 
$ixed tree crops. These are w e l l adapted to areas of broken 
t e r r a i n ? wadls and piedmont zone s i t e s . Consequently they 
are very dispersed and t h e i r s i z e varies with the wealth of 
the f a m i l i e s , the s i z e and disposition of the wadis and slopes* 
They are eojsaaon i n the low dissected h i l l lands of Hsellata* 
the peripheries of the Guassem pl a i n i n Garian and i n the 
small subsequent valleys of the Western Jebel. Here the f i g 
tends to replace the o l i v e oh the clay s o i l s . E s s e n t i a l l y 
they depend on surface runs of water to supplement annual 
r a i n f a l l . 
The.ginanats are characterised by the way i n which the 
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farmers are constantly preoccupied with techniques of i n c r e a s -
ing water supply, protecting plants from weather vaguaries 
and animals ( f i g , 3*3). 
The system of l a t e r a l and transverse terracing i s 
reminiscent of the Roman techniques of water control and s o i l 
conservation. The formation of these small tree groves has 
"been favoured also by the contract system of Mogharsa, Wealthy 
landowners leased land to labourers who were responsible for 
the conversion of the land and erection of the ginane* U n t i l 
the crops came into production the labourers existed on a 
meagre wage. Thereafter the land was either divided between 
patron and labourer or e l s e production was shared. 
I n the heavier c l a y s o i l s of the wadi beds the. f i g usually 
replaces the oli v e Which predominates on the h i l l s i d e s and i n 
piedmont zones. 
There I s no information on y i e l d s from these ginaris but 
they are reputedly higher than i n the Gaba or Mehga o l i v e s . 
The gardens are bounded and w e l l c u l t i v a t e d often 2*3 
times a year. Since the areas are small one-fifth of a 
hectare «• t h i s work can be done rapidly by the l i g h t and 
plough (Plate L.tx). 
The association of these three main types of c u l t i v a t i o n 
forms the b a s i s of s e t t l e d agriculture and dryland, farming i n 
the Jebel* The d i s p e r s a l and fragmentation of t h e i r holdings 
Can only be. detrimental to e f f i c i e n t c u l t i v a t i o n . This i s 
e s p e c i a l l y noticeable i n the i r r e g u l a r plantations of the 
Western Jebel. 
I t a l i a n demographic farms. I n 19^9 i t was estimated that 
the t o t a l area of demographic settlements amounted to 103,000 
hectares oil which 11,000 I t a l i a n s were s e t t l e d . Since 
1956 both the number of I t a l i a n s and t o t a l area: of the 
settlements has declined as a r e s u l t of f a i l u r e s i n land 
settlement leading to the emigration of I t a l i a n f a m i l i e s . 
The family forms the basic s o c i a l unit amongst I t a l i a n s . 
In contrast to Libyan farms the average number of persons per 
household i s generally much smaller. At Zavia the average 
number of persons per household was s l X i ^ ^ r In education and 
l i t e r a c y the I t a l i a n s have an advantage over the Libyans but 
not a l l have had l i f e l o n g experience i n farming* Since these 
farms have only been established with the l a s t 25 years most 
of them are s t i l l being operated by the persons who acquired 
and organised them. Although most of the farmers f i n d l i t t l e 
opportunity for work outside t h e i r farms, the better educated 
female members can f i n d l u c r a t i v e employment i n T r i p o l i . As 
t y p i s t s they can command a wage of forty pounds a month from 
o i l companies. 
The I t a l i a n farm I s composed of a single piece of land on 
which the farmer (s residence I s located. Each settlement i s 
w e l l served by major and secondary roads. 
Coastal P l a i n . The I t a l i a n demographic settlements i n the 
coastal p l a i n Include O l i v e t t i (Giuddaiem)> Hascian, Fonduk 
T o g a r ^ ^ a s t e l Verde (Gorabulh Corradini (Ghanima ) and 
Garibaldi ( Dafnia ) . M o a h m u r a has been wholly 
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restored to the Libyan Government together with the majority 
of farms at Caste! Verde. 
She settlements are invariably s i t e d on the l i g h t e r s o i l 
areas between the oases depressions. With the exception of 
Corradin, located on the Miocene o u t l i e r s of the Jebel, the 
topography i s gently undulating or f l a t . 
The average s i z e of farm ranges from 32 hectares at 
Garibaldi to 17 hectares at O l i v e t t i according to the possi-
b i l i t i e s f or i r r i g a t e d agriculture. Thus the I t a l i a n farms, 
oh the whole, are smaller than the Libyan farms. Hewever, the 
greater part of the area of the Libyan farms i s situated i n 
the steppe zone and cultivated extensively. 
Except at Corradini and Garibaldi the area of i r r i g a t e d 
land i s considerably higher on I t a l i a n farms. 
Table **f. / 
^Proportion of dry and i r r i g a t e d land on 17 Demographic Farms i n the coastal belt i n 1958. 
<3«+«o «w,Ar>4. Farm Size Dryland I r r i g a t e d i r r i g a b l e Settlement N6, (ha^Cha^s) JS Cha's) % (hi's) 
O l i v e t t i 17 12 70 5 V 17 l4 2*f 12 SP 12 50 20 72 39 29 ft 16 26 39 13 27 15 55 10 *5 25 
P 20 12 75 8 25 19 5 l 30 68 15 32 35 1 & 50 78 12 22 25 
97 12 66 66 k 3k 12 
Fonduk Togar 11 30 28 2 25 18 60 50 2£ 30 
17 2h 12 12 
Corradini 36 59 59 mm 
9 IfO 39.98 0.02 8 8^ 2 
* 38. 1 2 „ 89^ 89.39 0*1 10-15 33 52 52 
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At O l i v e t t i the land under i r r i g a t i o n ranges from 
12-50$ of the t o t a l area or an average area of 9«8 hectares. 
The land i s predominantly dry farmed at Gorradini and 
Garibaldi because of the low yielding acquirers and incom-
plete w e l l borings i n the case of the l a t t e r . Wind pumps 
are used at Corradini and t h e i r y i e l d s are extremely low 
(3-5 m3 per hour). Moreover the amplitude of r e l i e f at 
Corradini l i m i t s the area which can be served by the present 
system of pipe and canal i r r i g a t i o n . On the other hand the 
land at O l i v e t t i , Hascian and Fonduk Toga? i s gently sloping. 
The second acquifer i s high yielding and ;fflpst of the farms 
are equipped with d i e s e l and e l e c t r i c motor pumps. More-
over the adoption of the sprinkler system of i r r i g a t i o n has 
enabled several farmers to expand the o r i g i n a l area served 
by canals and pipes. 
There are s i g n i f i c a n t differences i n the use of land 
between the c o l l e c t i v e farms and the Libyan farms. Only a 
small proportion of the Libyan farm area i s intercropped 
because the greater part of the farm l i e s i n the steppe p l a i n s . 
By comparison at l e a s t 25$ of the area of I t a l i a n farms i s 
intercropped. 
The farms have a mixed economy combining dry farming and 
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i r r i g a t i o n with livestock. A l l the farmers reported having 
tr e e s , foremost among which was the o l i v e followed by the 
almond. There were exceptions. 
Table MM 
Tree Crons on 22 Demosranhic Farms. 
Settlement Farm Area No. (ha's) C i t r u s F r u i t Olives Almonds Vines 
Corradini 9 Mf 6 681 1180 20,000 (11 ha) (27 ha) 
tt; 8 81f 3 llVf 1222 37,000 
0f5 ha) hi ha) 
II! 58 38 523 822 19,000 ( l i ha) (18 ha) 
It 36 59 - , 635 663 21,000 (12.5 ha) (23 ha) Ponduk 350 Togar 17 220 600 — <52*1£ (19 ha) ha's) 1050 if 11 30 - 1072 5 ha's 
(27 ha) n 18 60 253 ^5^ ,1856 1850 9 ha's 
<k7 ha) 1122 Corradini 89 6 1023 22,000 
0f5 ha) (22 ha) 
n 33 52 13 * , 773 % 571 20,000 (15 ha) (11 ha) O l i v e t t i 72 39 , 950 x 350 
IfOO * (39 ha) 360 n & 17 
1*7 
(17 ha) 
ti' 17 20 **60 200 -(17 ha) (3^5 ha) tr Ih 2>t 100 - 329 «. <£ ha) (20 ha) 
hi 150 606 160 5 ha's (A ha) (39 ha) 
» 1 — 775 (38 .5 ha) 200 h ha's 
it 57 12 *f20 , 275 -(12 ha) 
n 13 27 . 380 50 *f ha's 
(19 ha) 
k ha fs «• 35 20 120 h25 100 (.3 ha) 
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At O l i v e t t i the planting of c i t r u s f r u i t for export i s 
becoming increasingly important where the sprinkler system of 
i r r i g a t i o n i s applied. Thus several farmers envisage the 
s t a b i l i s a t i o n of o l i v e c u l t i v a t i o n and the expansion of c i t r u s 
f r u i t production. But at Corradini and Breyiglieii the o l i v e , 
together with the almond, remain the primary'crops (Farm 
Samples 6 ;15,16,17. ) • Owing to the poor p r i c e s of wine and high 
taxation r a t e s , the area devoted to vines i s being diminished and 
t h i s w i l l allow the further planting of the o l i v e and almond. 
The greater part of o l i v e production i s for sale o f f the 
farms. Most of the farmers reported pruning t h e i r trees 
every other year but the use of commercial f e r t i l i s e r s was 
not common. Harvesting i n nearly a l l cases was carried out 
by handpicking rather than the beating of the tr e e which i s 
a c h a r a c t e r i s t i c Libyan technique (Plates LX1 and LXTI>,c) 
Those o l i v e s which can be i r r i g a t e d are r a r e l y given f u l l 
i r r i g a t i o n s . Usually they benefit from the i r r i g a t i o n of 
in t e r c u l t i v a t e d herbaceous crops or el s e are given l i g h t 
waterings during the c r i t i c a l periods of February and March. 
F u l l i r r i g a t i o n i s reserved for the high value summer grown 
annuals, vegetables, tomatoes, melons and groundnuts. Water 
i s given $o them every h-7 days during summer according to 
th e i r needs. With p a r t i a l I r r i g a t i o n farmers have found 
that t h e i r y i e l d of o l i v e s can be increased fourfold. There 
i s much to be said for the semi i r r i g a t i o n of the o l i v e since 
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I t can bring greater s t a b i l i t y to o l i v e production. Ujl|timately 
the question of i r r i g a t i o n depends on the cost of water usage 
and crop p r i c e s . Many of the farmers preferred the c i t r u s 
t rees and groundnuts to o l i v e s under i r r i g a t i o n . 
Steppe. There are s i x c o l l e c t i v e settlements i n the steppe 
zone; Bianchi (Azzahro ) , Hiece. (El A m i n o ) , Giordani VAnnasina), 
A z i z i a , Gioda ( .) and C r i s p i (Tummmd. Except for 10 
fa m i l i e s the greater part of Gioda has reverted to the Libyan 
Government. The others remain almost wholly I t a l i a n . 
Bianchi, Micca, Giordan! and A z i z i a are situated on the 
undulating Jefara to the south of T r i p o l i * The d i s t r i b u t i o n 
of the farms coincides with the second phreatic water table. 
The settlements of C r i s p i and Gioda are situated i n the more 
a r i d p l a i n south of ftisurata where artesian water supplies are 
abundant. 
The o l i v e i s everywhere cul t i v a t e d as a cash crop and the 
o i l i s sold on T r i p o l i markets. The techniques of c u l t i v a t i o n 
are comparable to the best farms on the coast; the trees are 
pruned and the land a f t e r c u l t i v a t i o n i s l e f t i n bare fallow. 
One danger i n the dryland orchards i s the continued association 
of almonds with o l i v e s a f t e r the l a t t e r have come into f u l l 
production when t h e i r water needs are increased. Harvesting 
techniques are e f f i c i e n t but some of the farmers complain of 
the shortage of labour. 
FABM SAMPLE Hbi 5. (Fig. 3 4 ) . Farm No* 72. O l i v e t t i by 
I.W.P.S. 
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The farm was given in concession by I.E.P.S. i n 1938 
and the proprietor has since gained f u l l t i t l e deeds to the 
lando He holds an elevated position amongst the s e t t l e r s as he 
i s i t s agent for I.N.P.S. as w e l l as manager of the 
co??operative o i l press. 
The farm comprises 39 hectares of c u l t i v a b l e gently 
sloping t e r r a i n . I t i s located on the main Tri p o l i - Z a v i a 
highway. The economy of the farm i s based on the p a r t i a l 
i r r i g a t i o n of o l i v e s and almonds and f u l l i r r i g a t i o n of c i t r u s 
trees and herbaceous crops. Water i s supplied from a w e l l 
exploiting the second aaquifer at a depth of 25 metres. This 
i s c e n t r a l l y situated i n the cultivated area. I t i s equipped 
with an e l e c t r i c d i e s e l pump which y i e l d s \5 cubic metres of 
water per hour. The water i s distributed from a reservoir by 
the pipe and sprinkler system which would enable him to 
i r r i g a t e the whole area (Plate LX'III). I n 1958 only about 10 
hectares received i r r i g a t i o n water. She reservoir has a 
storage capacity of 200 cubic metres. 
The farm plan i s l a i d out i n the t y p i c a l rectangular 
pattern and divided into two plots. Eucalyptus 9 pines and 
cypress trees form the boundaries on two sides and act as 
useful windbreaks. 
Olives and almonds are the primary tree crops foreby 
one hectare of oranges which surround the farm house 
(Table 4 9 ) . 
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Table 4 9 Land Use 1957/8. 
T r e e Grows No. Area Specialised Intercropped 
Olives Almonds 
Oranges 
950 (100 prod*) 
350 ( a l l prod*) 
38 ha's 10 fl 1 ha 
37 ha's 
mm 
10 10 
Annuals 
(a) Kinder 
Barley 
Wheat 
Beans 
h ha's 
2 " 
( I r r i g a t e d ) 
« 
n 
n 
(b) Summer 
Groundnuts 10 ha's 
Forage 2 ha's 
Ten hectares of o l i v e s are intercultiVated with almonds 
at distances of 10 x 20 metres w h i l s t the remainder l i e i n 
spe c i a l i s e d rows. 2 l i e trees are aligned i n . echelon fashion 
and are ploughed by tra c t o r three to four times a year. The 
ol i v e s comprise. 200 of the Cbemloli variety and 750 of 
Frantoio. But the grafting of these with Chemloli i s i n 
progress. Only 100 trees are i n f u l l production but i n a 
good year they can produce 1000 quintals of o l i v e s , (100 
kilogrammes per t r e e ) . But on the average production i s 
about 5f0 quintals, which i s for s a l e off the farm. 
The farmer p r a c t i s e s a type of s t r i p rotation amongst the 
l i n e s of ol i v e s * During winter at l e a s t h ha's of wheat and 
barley and two hectares of beans are i n t e r c u l t i v a t e d and given 
l i g h t i r r i g a t i o n s . Whilst during the Summer of 1958/9 10 
hectares Of groufldnuts and 2 hectares of forage crops were 
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grown and intensively i r r i g a t e d . 
The farmer estimated that he i r r i g a t e s these crops 21 
times daring the summer at 300 ©3 per hectare- This figure 
may r i s e to 28 during a g h i b l l . At an average cost of 2 
millimes per m3 the expense incurred amounts to about £120 for 
the summer. 
Fifte e n hectares remain uncultivated amongst the trees 
each year. This land i s meticulously ploughed bare to 
encourage water storage. 
The o l i v e trees are w e l l shaped and pruned every two or 
three years. Although the trees could a l l be i r r i g a t e d only 
those which are i n t e r c u l t i v a t e d eeceive any considerable amount 
of water* Otherwise the s p e c i a l i s e d t rees are given water 
only at c r i t i c a l periods. Excluding any i r r i g a t i o n cost, the 
cost of harvest, pruning and ploughing works out at about 
70-80 p i a s t r e s per tree ( H f*l6/-). 
The farmer intends to plant *+0Q c i t r u s relying on 
i r r i g a t i o n water and prefers the high cost products - i . e . 
groundnuts, c i t r u s and pther f r u i t t r e e s . The farm r e l i e s 
l a r g e l y on hired labour, which i s p l e n t i f u l i n t h i s area. 
Jebel. The Demographic settlements i n the Jebel have 
experienced mixed fortunes: almost t o t a l f a i l u r e s i n land 
settlement have been recorded at Tazzolf .and Marconi. However 
the farms at B r e v i g l i e r i are representative of some of the 
best dryland farms i n the country. The 168 farms are w e j l 
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established and most of the farmers have gained f u l l owner-
ship. -«4 
FARM SAMPLE Mo. 6 ( F i g . 3$). 
This farm was one of the f i r s t to be completed i n 
B r e v i g l i e r i . I t occupies some of the best land near the 
centre of the settlement. Typical of the family farm the 
household consists of s i x persons. The father and two sons 
are responsible f o r the management of the farm. In addition 
one paid labourer i s employed throughout the year. 
Before occupying t h i s farm the owner o r i g i n a l l y worked 
for four years one of the nearby private concessions. The 
t o t a l value of the farm, as estimated by E.H.TiE. amounted to 
£1,300 ( i * e . £26 per hectare approximately). This debt has 
now been, completely paid o f f . 
The farm comprises 56 hectares of undulating land which 
i s i n c i s e d by the t r i b u t a r i e s of s, south flowing thalweg. 
The banks of the wadis have been c a r e f u l l y planted with Acacia 
and p r i c k l y pears to control erosion. In the l e s s e r wadi, 
running by the house, a small dam has been constructed to 
spread run o f f waters over a f r u i t orchard. The larger wadi 
i s unused and here semi nomads, who come for the harvest, are 
allowed to reap a f r u g a l crop of barley. 
Thin s o i l and rock outcrop account for seven hectares 
of uncaltivable land. Otherwise the s o i l s are admirably 
suited to tree cropping. The f i e l d s are w e l l protected from 
Vigorous winds by eucalyptus and pine boundaries. 
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Thirty-three hectares are devoted to o l i v e s and almonds 
(2*f x 12 metres) containing 59Q o l i v e s and 100 almonds. 
Olives (119) intercropped with vines cover an area of 5«3 
p -; • • 
hectares (2^ x 2V metres). (Plate LK£Vl|j. The remaining 
9*7 hectares are l a i d out to s p e c i a l i s e d almonds, f r u i t trees 
and windbreaks. 
The o l i v e s , of the Frantoio vari e t y , are i n f u l l produc-
t i o n . They are deep ploughed twice a year and pruned every 
2^f years, so that each year about one t h i r d of the trees are 
out of production. 
Barley and wheat are rotated i n s t r i p s each year amongst 
the o l i v e s and almonds. 
The crop i s sent to the B r e v i g l i e r i co-operative factory 
and rthe o i l i s s.dld to merchants from T r i p o l i . 
i n the 1957/8 season 100 quintals of o i l were produced 
from the farm which gives a y i e l d of 100 kilogrammes per tree. 
This compares favourably with the trees' on the coast at 
O l i v e t t i . 
The farms are generally larger than the i r r i g a b l e c o l l e c -
t i v e settlements on the coast* This i s represented by a 
greater area devoted to dryland cropping. However at C r l s p i 
and Gioda, where fcainfall i s submarginal for a l l except the 
most adapted crops, the proportion of i r r i g a t e d land to dry-
land i s much greater than i n the Jefara. The f a c t that the 
farms at A z i z i a are equipped with low yielding windpumps also 
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accounts for the accent on dry farming. But at Bianchi, where 
v e i l s y i e l d i n the region of 50 cubic metres of water per hour 
and many of the farms possess e l e c t r i c and d i e s e l pumps, the 
s i s e of the i r r i g a t e d area i s accordingly increased. 
The land use of the farms i s e s s e n t i a l l y s i m i l a r to that 
prevailing i n the coastal b e l t ; a combination of dryland and 
i r r i g a t e d agriculture. In the same way the o l i v e i s the 
basic dryland crop and i n the best i r r i g a t e d zones receives 
supplemented i r r i g a t i o n . At A z i z i a however the o l i v e , either 
i n s p e c i a l i s e d plots or associated with the almond, i s e n t i r e l y 
dry farmed. 
She s h i f t to high water consuming, high income crops, as 
was noted on the coast, i s evident at Bianchi. The area i s 
favoured by proximity to T r i p o l i markets, a reasonable 
e l e c t r i c i t y supply and high yielding acquifers. Groundnuts 
and c i t r u s f r u i t c u l t i v a t i o n i s expanding even though t h e i r 
water consumption and cost of production i s higher than that 
at the coast. These developments are taking place through the 
use of e l e c t r i c pumps and sprinkler i r r i g a t i o n equipment. 
However f a l l i n g water l e v e l s i n a number of the farms may 
create serious d i f f i c u l t i e s i n the future. There i s something 
to be said for the i r r i g a t i o n of crops, such as the o l i v e , 
requiring low amounts of water, i f indeed the f a l l i n g water 
l e v e l s represent a permanent decline i n the water tables 
I t a l i a n Concessions. In s i z e , f i n a n c i a l status, and 
management there are s u b s t a n t i a l differences between the 
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I t a l i a n private concessions and the c o l l e c t i v e farms. The 
educessionaire i s t y p i c a l l y an I t a l i a n of r e l a t i v e wealth, 
or at l e a s t with some f i n a n c i a l backing. Although the 
cropping systems and techniques of c u l t i v a t i o n are broadly 
si m i l a r to the I t a l i a n c o l l e c t i v e farms, the concessions have 
been allowed greater scope as regards method of land s e t t l e -
ment and.farm organisation. The larger farms are comparable 
to a t y p i c a l plantation type of farming operation i n a 
moderately v e i l advanced commercial a g r i c u l t u r a l area* Whilst 
the demographic farms were based primarily on the goal of 
s e l f s u f f i c i e n c y , the concessionaires have had the freedom 
and choice of economic s p e c i a l i s a t i o n . (Plate IXI&). 
The concession i s r a r e l y a family farm* The work i s 
generally performed by hired labour* primarily Libyan, 
although some proprietors s t i l l employ I t a l i a n subforemen and 
I t a l i a n working families* However on those farms where crop 
production i s limited to a single period i n the year, the 
rel i a n c e on a fluctuating labour supply i s providing 
d i f f i c u l t i e s . 
Questipnaires were distributed to several concessions 
i n the coastal belt and three farms were v i s i t e d (Farm 
Samples 7 8 , 9 ) . I n the coastal belt the area of i r r i g a t e d 
land decreases proportionately with the increase i n s i z e of 
the holding. I k every case the o l i v e , vines and almonds 
were the main dryland crops. 
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Libyan Hawa-za. The Libyan Hawaza forms a s p e c i a l farm 
category- They are organised on the same l i n e s as the large 
I t a l i a n concessions and owned by wealthy Libyans who, i n 
many cases, were granted land by the I t a l i s n s . They are found 
predominantly i n the west coastal p l a i n . 
FARM SAMPLE Ho. 7. 
This Libyan Hawaza i s located on the northern fringe of 
the basis Di e l Harscia which l i e s to the westpof £avia.v I t 
i s owned by a lawyer who l i v e s i n T r i p o l i T h e management 
of the farm i s l e f t to a Libyan foreman and hired labour. 
The land i s r o l l i n g and the l i g h t s o i l s are we l l suited to 
dryland arboriculture. However the a c c e s s i b i l i t y of water i n 
the second wate? table has encouraged i r r i g a t i o n . A small 
d i e s e l pump feeds the water to newly acquired sprinkler 
i r r i g a t i o n pipes. 
The t o t a l area of the farm amounts to 166 hectares of 
which 36 hectares i s planted with 1,100 o l i v e trees of l o c a l 
v a r i e t i e s . These are now being grafted with the Tunisian 
c h e a l o l i . Approximately 20 hectares of o l i v e s (600 trees) 
i s i n t e r c u l t i v a t e d with vegetables and c e r e a l s , and regularly 
i r r i g a t e d . The remaining 16 hectares i s completely dryfarmed 
and devoted s o l e l y to o l i v e s . A small nursery has been 
planted to permit the planting of established v a r i e t i e s 
(Plate IXV& 
Every three years the tre e s are pruned and the branches 
are occasionally sold. (Plate LXVU. The farmer complained 
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of the ir r e g u l a r labour supply at peak periods caused mainly 
by the c o n f l i c t with the c e r e a l sowing and movement of 
labourers on to the i n t e r i o r p l a i n s . The o l i v e s are crushed 
l o c a l l y and o i l i s sent to T r i p o l i since the farmer reported 
overproduction and poor price s i n t h i s area. 
The farm manager envisaged the increased Use of i r r i g a -
t i on for the o l i v e and the steady replacement of l o c a l 
v a r i e t i e s with, the Tunisian chemloli. In e f f i c i e n c y and 
equipment t h i s fares eorspares favourably with the better 
I t a l i a n concessions. 
FARM .SAMPIE Ho* S- (F i g . 36). 
The I t a l i a n concession Valdagno i s the largest private 
farm i n the east coast p l a i n . In 1937 the concession was 
bought by an I t a l i a n i n d u s t r i a l company who invested £1|-
m i l l i o n at a time when I t a l i a n foreign investment was being 
encouraged by tax exemptions. 
I t was planned to divide up the land into p l o t s , f u r n i s h 
each with i r r i g a t i o n water and s e t t l e sharecroppers. By 19J+O 
most of the preliminary work was completed and 32 share-
cropping families were s e t t l e d . As s. r e s u l t of the war and 
emigration since Libyan independence only 11 f a m i l i e s remain0 
Most of the concession i s now d i r e c t l y managed w h i l s t the 
sharecroppers s t i l l maintain a 50-50 basis. 
Most of the s e t t l e r s came from r i c h farming areas in. 
Northern I t a l y (venefcia) and t h i s may account partly for the 
general industrious and f e r t i l e aspect of the area. 
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O r i g i n a l l y the land was t r i b a l and devoted to s h i f t i n g 
c u l t i v a t i o n and grazing s i m i l a r to the land on the eastern 
margins of the concession XCL^s 
The estate comprises 77^ hectares of arable land, 7,50 
hectares of woodland, 368 hectares of undeveloped land and 
7o?0 hectares of uncultivable rock waste. The concession i s 
s i t e d on the piedmont f l a t s which i s overlooked by the small 
Misuratino scarp. The area i s w e l l protected from g h i b l i 
winds but s a l i n e maritime winds are reported to retard tree 
growth. Lying adjacent to the Homs-Msurata co a s t a l road the 
concession i s e a s i l y accessible to markets at Horns and T r i p o l i . 
The southern boundary i s formed by eroded scree which, 
i n the lowest parts, has been afforested. 
Water i s supplied from deep sub-artesian w e l l s . I t I s 
pumped by motors capable of yielding 50 m3 per hour. The 
water i s distributed by subterranean pipes to gedula plots 
(Plate LX^II|). Each well serves abftut 11 hectares. 
The economy of the estate i s baaed on livestock and crop 
production. Over 200 Barbary sheep and 100 l o c a l l y bred 
c a t t l e are kept. 
Amongst tree crops and f i e l d crops the o l i v e i s pre-
eminent. -Some ^ 5,000 trees occupy an area of 385*50 hectares 
compared to 100 hectares of barley, 100 hectares of 
eucalyptus trees and 60 hectares of tobacco. The o l i v e , 
together with the vine, tobacco, eucalyptus and livestock 
products provide the main cash s a l e s of the e s t a t e . 
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159 hectares of o l i v e s are dryfarmed i n sp e c i a l i s e d 
groves, v h i l s t the remaining 226 hectares receive f u l l 
i r r i g a t i o n and are found i n both mixed and s p e c i a l i s e d stands. 
Because of sa l i n e winds even the i r r i g a t e d o l i v e s only reach 
f u l l production after t h e i r 15th year. Many of the trees 
are s t i l l only 7-8 years old with a maximum age of 22 years. 
At present the average production i s around *f00 tons of o i l 
which i s sold to merchants i n Horns. Production i s l i k e l y to 
be increased as the younger trees mature, and also because 
the o l i v e i s s t e a d i l y replacing the vine. 
Labour requirements of the concession are very high. 
An average of 250 employees during the year r i s e s to more than 
600 at the o l i v e harvest. 
Although i t i s l i k e l y that the o l i v e production w i l l 
expand, the future of the estate i s not at a l l c e r t a i n . 
Expansion i s limited by shortage of c a p i t a l * the p o l i t i c a l 
s i t u a t i o n and the shortage of technicians. 
FARM SAMPLE No, 9 (Plate L X f c l ) . 
The Concession Fontana Piacento extends over an area of 
1^ 300 hectares on the north western perimeter of the ce n t r a l 
Tarhuha plateau. The topography i s undulating and the l i g h t 
hamra s o i l s of the c r e s t s and h i l l slopes become more coherent 
i n the v a l l e y s . The highest summits are denuded of s o i l cover. 
The economy of the farm i s devoted almost e n t i r e l y to 
arboriculture and large plantations of o l i v e s and almonds 
clad the r o l l i n g h i l l s . Amongst tr e e crops the o l i v e i s 
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predominant. 520 hectares i s devoted to spe c i a l i s e d o l i v e 
c u l t i v a t i o n containing 12,000 trees of which 8,000 are i n 
production. I n smaller parcels of land the o l i v e i s found 
i n t e r c u l t i v a t e d with almonds. 
The trees are planted i n a rectangular pattern 20 x 20 
metres and e n t i r e l y dry farmed.. They comprise the following 
va r i e t i e s , Coratina, Lec.cino, Priacente and Fractoio. 
Every year the land around the trees i s ploughed 2*-3 
times, depending on r a i n f a l l and the s o i l kept absolutely bare. 
Also pruning i s c a r r i e d out every 3 ^ years. 
The average production of each tree was reported to be 
25 kilogrammes of o l i v e s although i n 1958/9 season a y i e l d of 
only 16-18 kilogrammes was obtained. Each year an average of 
2,000 quintals of o l i v e s i s produced. These are pressed i n 
the. f a r e m i l l and o i l i s sold to merchants whom the farmer 
claims give better prices than the l o c a l co-operatives. 
Future plans envisage the maintenance of o l i v e production 
at the expense of almonds. 
FABM SAMPLE Ho. 10. 
Concession Mprabito l i e s on the southern l i m i t of 
sedentary agriculture i n the Jefara* I t was granted i n 1928 
at a. time when there were no roads. For one year the 
proprietor l i v e d , as he says, l i k e a pioneer amidst v i r g i n 
steppeJ between 1928 and 1931 a l l buildings were erected and 
a we l l was constructed. In addition o l i v e s , almonds, pistacchio 
and c e r e a l s had been planted and sown. The proprietor's 
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experience i n farming has been derived i n the l a s t t h i r t y 
years; before that he was a lawyer. O r i g i n a l l y eight f a m i l i e s 
were s e t t l e d on plots on the concession but these have since 
emigrated to the coastal towns and I t a l y . 
The t o t a l area of the concession i s k&? hectares of 
which 200 hectares i s l a i d out to spec i a l i s e d dry cult i v a t e d 
o l i v e s . This area contains approximately 6,000 t r e e s . A l l 
of them are of the I t a l i a n variety and predominantly Frantoio. 
Four to f i v e ploughings with a tractor are undertaken 
each year amongst the o l i v e s . Pruning of them i s ca r r i e d out 
every two years. 
Because of the a r i d conditions i t has taken nearly 30 
years for the trees to come into economic production. I n 
1956/7 6,000 quintals of o l i v e s were produced yet I n 1957/8 
production was neg l i g i b l e . 
The labour problem was found to be acute i n t h i s area 
because of the s p e c i a l i s e d production of the farm and the 
practice of the Libyans to extend the sowing area i n good 
years and therefore prolonging t h e i r operations. Throughout 
the year 20-25 Libyans are employed but between 100-150 are 
required at harvest time. In an effo r t to decrease t h i s 
problem the proprietor intends to maintain rather than expand 
o l i v e c u l t i v a t i o n . 
The o l i v e crop i s manufactured i n the farm press and sold 
p r i v a t e l y to merchants. Although the cropping system and 
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husbandry i s adapted to the area where r a i n f a l l i s marginal 
and s o i l s windblown the farmer faces great d i f f i c u l t i e s of 
labour and distance from markets. 'These are expressed i n 
his confessed lack of confidence i n the future* 
A.comparison of the Libyan and I t a l i a n Systems of o l i v e 
c u l t i v a t i o n . From the preceding survey of farming systems 
there i s l i t t l e doubt as to the technical superiority of the 
I t a l i a n s over the majority of the Libyan farmers. Only i n 
the west coastal p l a i n and on the Libyan Hawazas do the s k i l l s 
and knowledge approach anything l i k e the standard achieved 
by the I t a l i a n s . Undoubtedly the I t a l i a n example, combined 
with the wealth of the Hawaza owners, has been responsible 
for the transformation. 
The I t a l i a n system of planting trees equidistant to 
r a i n f a l l not only allows mechanised c u l t i v a t i o n and therefore 
more rapid c u l t i v a t i o n , but f a c i l i t a t e s intercropping of the 
trees i n s t r i p s . This i s Invaluable during the long unproduc-
t i v e period of the o l i v e . By t h i s method a form of rotation 
can be practised. However i t i s a system mainly adapted to 
gently undulating h i l l lands or plateau surfaces and i t s use 
i s limited i n dissected t e r r a i n s where the nature of the 
wadis and impluviums dictate the d i s t r i b u t i o n and arrangement 
of the tr e e s . 
Under conditions of dryland farming, as with i r r i g a t i o n , 
the pruning of the tree i s e s s e n t i a l to control the form and 
shape of the gjree as w e l l as i t s r e g u l a r i t y of production. 
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The high stature of Libyan t r e e s , combined with the p r a c t i s e 
of cutting the lower branches to prevent i n j u r y from animals 
encourages the widespread method of beating the trees at 
harvest time. This may also r e f l e c t a shortage.of labour. 
This not only in j u r e s the tree but can e f f e c t considerably 
the quality and the y i e l d i n the f r u i t i t s e l f . E s p e c i a l l y 
i n thcpe d i s t r i c t s of the Jebel where population has seriously 
declined i s there a need to reduce the work and e f f o r t 
required i n the harvest. 
The f a c t that the o l i v e harvest often coincides with the 
sowing of cereals produces further pressure on population 
resources. Consequently harvests may be prolonged for several 
months a f t e r October with the deterioration i n quality and 
o i l y i e l d of the f r u i t . 
Most I t a l i a n farmers, on the other hand, carry out some 
form of pruning. In the coastal p l a i n t h i s very often takes 
place every other year. Whilst t h i s means that a t h i r d of 
the t o t a l trees may be out of production each year, the pruned 
trees i n the following year help to s t a b i l i s e production. 
Neither the I t a l i a n or Libyan farmer c a r r i e s out much 
f e r t i l i s a t i o n of the trees except when they are under i r r i g a -
t i on and i n t e r c u l t i v a t e d . The system of handpicking the 
f r u i t from the trees by means of step ladders i s widespread 
amongst I t a l i a n farmers. 
There i s very l i t t l e i n the way of an established system 
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of rotation for i n t e r c u l t i v a t e d annuals i n the i r r i g a t e d 
coastal gardens* In many cases the land i s continually 
worked, The parts that are l e f t bin fallow are r s S e l y allowed 
to accumulate a s o i l moisture reserve since the weed coyer 
i s hardly ever removed. Thus any benefits the o l i v e may 
have derived from a fallow i s l o s t . Although weed, control 
i s not everywhere practised on the i r r i g a t e d I t a l i a n farms, 
the high proportion of land l e f t i n fallow i s generally kept 
f r e e . The practise of s t r i p rotation amongst the o l i v e s 
enables the trees to benefit from the f a i n s . 
The meticulous cleaning of the land i n the dry farmed 
plantations of the steppe and Jebel i s common amongst I t a l i a n 
farmers. I n the spec i a l i s e d o l i v e groves the trees are 
ploughed times per year depending on the r a i n s and 
vegetative growth. This i s e a s i l y dSne by tractor and plough. 
Winter-cereals and legumes are intercropped over a r e s t r i c t e d 
area and af t e r the harvests the land i s usually l e f t i n bare 
fallow. However the s o i l s i n these areas tend to be l i g h t 
and unstable. Peep ploughings can f a c i l i t a t e s o i l erosion 
by winds. One method of counteracting wind erosion i s to 
plough pruned twigs and branches back into the s o i l and thus 
help to bind i t . This practise could e a s i l y be disseminated 
amongst I t a l i a n farmers since they make l i t t l e use otherwise 
of the pruned wood. 
The Libyan method of reproducing the trees i s usually 
su c c e s s f u l . The best branches are cut from an old tree and 
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planted. By t h i s method, however, the tree i s slow to become 
established. I n contrast I t a l i a n orchards are mainly 
developed from seedlings which under such a r i d conditions are 
l i a b l e to have a high mortality rate. 
Both the I t a l i a n and Libyan farmers should be encouraged 
to replace t h e i r trees by means of the ovule or cutting from 
roots of successful v a r i e t i e s (Plates LXIX and LXX). The 
advantages of greater resistance to drought, assured producti-
v i t y , and more rapid growth are a l l to be recommended. 
The p r a c t i s e of intercropping the o l i v e s i s widespread 
amongst both I t a l i a n and Libyan farmers, especia l l y where 
i r r i g a t i o n water i s a v a i l a b l e . This feature i s e s s e n t i a l l y 
related to the long unproductive period of the o l i v e and to 
water use. However under dry farming there i s a l i m i t to 
crop density set by r a i n f a l l . The Libyan p r a c t i s e of sowing 
cereals amongst o l i v e s i s w e l l adapted to r a i n f a l l conditions 
i n the Eastern Jebel. But amongst I t a l i a n farms ffehe p r a c t i s e 
of associating o l i v e s , vines and almonds af t e r the o l i v e has 
entered i t s f u l l productive phase, i s l i a b l e to upset the 
equilibrium of the tree. 
There ought to be a natural evolution to s p e c i a l i s e d 
orchards l i k e the Libyan ginanats, i f y i e l d s and r e g u l a r i t y 
of production are not to be effected. 
Both the I t a l i a n s and Libyans recognise the importance 
of a u x i l i a r y i r r i g a t i o n for the o l i v e - The o l i v e can benefit 
from i r r i g a t i o n i n the early stages of planting and during 
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the period of f u l l production. Supplemental i r r i g a t i o n s are 
invaluable during a g h i b l i . The periods for i r r i g a t i n g the 
o l i v e are during flowering (March-April), the development of 
f r u i t branches ( J u l y , August) and when the o l i v e i s maturing 
(October). 
Although the o l i v e comes into production sooner with 
i r r i g a t i o n costs of c u l t i v a t i o n are naturally increased. 
Allowing f o r the variation i n market prices and natural 
hazards to the crop Marroni has shown that i t i s the produc-
t i v i t y of the plantation i n terms of density and y i e l d that 
e f f e c t s income. (Table 50). He shows that the i r r i g a t e d 
o l i v e s are four times more profitable than those completely 
dry farmed. Moreover the rapid development of the o l i v e under 
i r r i g a t i o n i s important where the greater part of the r u r a l 
population l i v e s at subsistence l e v e l and can i l l afford to 
i/ait 15 years for the o l i v e to produce. 
However there are certain technic a l l , economic and 
geographic d i f f i c u l t i e s to the extension of I r r i g a t i o n and 
the conversion of dry farmed orchards. The expansion of 
i r r i g a t e d agriculture can only be expected i n the coastal 
plain and the J e f a r a where both s u p e r f i c i a l and deep waters 
have been Proved to be of good quality and s u f f i c i e n t y i e l d . 
In the existing oases gardens i t I s doubtful i f the replace-
meht of the dalu by the e l e c t r i c pump can a l l e v i a t e the 
crowded s i t u a t i o n . Such a conversion could only place a s t r a i n 
on the shallow water tables whicheewen now only y i e l d a f t e r 
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Table 50 CD 
Cost of Production from a dry farmed and i r r i g a t e d 
o l i v e plantation at Castel Benito. 
A". Annual cost of specialised plantation per, hectare i n dry 
Cultivation, 
dumber of trees 25 (20 x 20 metres) 
Pruning 3 times at 15 p i r e M-5 l i r e 
3 Cultivations 135 " 
F e r t i l i s a t i o n 5Q 
General Expenses 50 
I n t e r e s t , payment, maintenance 20 
" mortgage 60 
M 
n 
o 
n 
n 
360 H 
B. Ann,ual cost of s p e c i a l i s e d i r r i g a t e d olives. 
Number of trees 100 (10 s 10 metres) 
Pruning 12 times at 15 l i r e 180 
5 Discing and ploughings 225 
F e r t i l i s a t i o n 200 
Number of i r r i g a t i o n s 3 at 2,500 m3. 
Cost of water 1/5 l i r e per M3 375 
Cost of d i e s e l pump 100 
Cereal costs 100 
Maintenance, mortgage 30 
I n t e r e s t , new plants 80 
1,290 
n 
n 
Assuming an average production of 60 l i t r e s of o l i v e s 
for both i r r i g a t e d and dry o l i v e s . 
Dry cultivated 25 x 60 750 l i t r e s 
I r r i g a t e d 100 x 60 3,000 * 
Deducting 20% from each for harvesting and transport 
the productivity of the i r r i g a t e d o l i v e s i s h times 
greater i . e . 600 - 2,1*00 l i t r e s . 
CD After Marroni. Aspetti ed eeonomici d e l l * olivo i n 
T r i p o l i t a n i a i n rapports a l l i r r i g a z i o n e ( B o l l . H. 
Officio agrario d e l l a T r i p o i i t a n i a ) 193^? v o l . X I I . 
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periods of recuperation. 
One solution i s to replace several dalu by one motor 
pump but there are s o c i a l and economic b a r r i e r s to such 
consolidation-
Water depletion i n the Jefara at Blanchi also warns 
against the danger of over exploiting resources which depend 
on annual r a i n f a l l for t h e i r replenishment. 
Any expansion of i r r i g a t e d agriculture must consider the 
r e l a t i v e costs and advantages of each system. The dalu 
requires an animal and at l e a s t two men to i r r i g a t e an area 
of about £ hectare. This explains vrhy there i s a desire amongst 
Libyan farmers to acquire a motor pump. The e l e c t r i c pump 
enables a much larger area to be i r r i g a t e d and consequently 
a greater scope i n land use. Dalus depreciate rapidly and 
2 or 3 goatskinabags have to be bought each year.$3f 
Comparative studies have been made of the cost p r i c e s 
per m3 of water pumped by wind engine, d i e s e l pomp, e l e c t r i c 
motor and art e s i a n w e l l . Allowing for the c a p i t a l outlay 
and maintenance the borehole, despite considerable investment, 
was found to be the cheapest. Farmers on the c o l l e c t i v e and 
private concessions are increasingly adapting the sprinkler 
i r r i g a t i o n system instead ef the t r a d i t i o n a l gedula methods 
of water d i s t r i b u t i o n . But the cost of using e l e c t r i c pumps 
and sprinklers runs out at about £100 - 120 per hectare, 
Such costs inevitably encourage the farmer to concentrate on 
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high income cash crops e.g. groundnuts and c i t r u s have begun 
to displace the o l i v e along the coast. 
The use of e l e c t r i c pumps i s also Restricted by the 
d i s t r i b u t i o n of the e l e c t r i c i t y grid which operates from 
T r i p o l i along the coast and inland to Suahi Ben Adem. 
E l e c t r i c i t y costs are very high owing to the obsolete nature 
of the power plant i n T r i p o l i . Most farmers, however, receive 
a subsidy of 8 miHemes towards the t o t a l cost of 19 millemes 
per hour. 
Running costs of i r r i g a t i o n could be reduced i f farmers 
were to i r r i g a t e during the cooler parts of the day or at 
night instead of at midday when evaporation i s intense. This 
applies to both Libyan and I t a l i a n a l i k e . The heeds of the 
tree as regards moisture do not appear to be f u l l y understood 
by many Libyans and I t a l i a n s . There i s no established i r r i -
gation system amongst Libyan farmers, the water use schedule 
i s governed by the low capacity of the dalu and the state of 
the f i e l d crops. I t a l i a n s show greater appreciation of the 
physiology of tree and normally i r r i g a t e at the c r i t i c a l 
periods and during a g h i b l i . 
The Libyan systems of o l i v e c u l t i v a t i o n are by no means 
i l l adapted to the environmental p o s s i b i l i t i e s . I n the 
Msellata region e s p e c i a l l y , the farmers possess a r i c h t r a d i -
t i o n i n arboriculture and the s o i l s are w e l l cultivated. 
The trees are protected from animals and t h e i r productivity 
compares favourably with I t a l i a n plantations on the Jebel and 
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even with the I r r i g a t e d orchards of the coast. 
The f a i l i n g s i n the Libyan systems and techniques of 
o l i v e c u l t i v a t i o n r e s u l t from a combination of f a c t o r s . 
These include: 
(a) On the coast o l i v e s are of secondary importance i n the 
native economy and tend to receive l e s s attention than the 
valuable i r r i g a t e d crops. 
(b) On l o c a l markets the qua l i t y of o l i v e o i l i s unimpor^ 
tant and therefore there i s no price incentive to r a i s e the 
standard of c u l t i v a t i o n and consequently the quality of the 
o i l . 
(c) Because of the low standard of l i v i n g and t r i b a l 
a f f i l i a t i o n accent i s placed on varied crop production. 
(d) The gradual evolution d i agriculture under conditions 
of p o l i t i c a l and economic s t a b i l i t y has hindered e f f i c i e n t 
and r a t i o n a l use of land and water resources. 
(e) Problems of land and water ownership* fragmentation 
and d i s p e r s a l of land impede improvements i n productivity. 
( f ) The low l e v e l of tec h n i c a l knowledge and lew c a p i t a l 
accumulation originate from the prolonged existence of 
subsistence agriculture. 
A comparison of farm incomes emphasises the technical 
difference between I t a l i a n and Libyan farms< 
Some idea of farm income i s provided by Theodorou. 
In 1952 the average value of farm production from 70 Libyan 
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farms at Zavia (ranging from Sanlyas to Hawazas) amounted 
to £277 of which 73$ was from crops and crop by-products. 
Only £99 was obtained by s e l l i n g products off the farm; the 
remainder was consumed by the household. Table 51. 
Table 51 
Average V a l u e o f erop production from 70 Libyan 
farms at Zavia i n 1952. 
Barley £$0 
Wheat 15 
Olive o i l 18 
Dates 21 
Vegetables) grapes. 
a l f a l f a 67 
Total £171 
1952 was an average r a i n f a l l : year and t y p i c a l l y barley 
was the Most Important crop. Since barley, wheat, o l i v e o i l 
and dates account for 60% of income annually then fluctuations 
i n an& of the harvests w i l l noticeably effect the t o t a l 
income. From ian economic viewpoint alone there i s thus a need 
to s t a b i l i s e olive-crop production. 
By comparison the value of crop production on 70 I t a l i a n 
c o l l e c t i v e and private farms averaged £ 1 , 3 1 3 of which £9^7 
was from the sale off the farm of crop products. 85% <bf the 
value of farm production was obtained from crops and t h e i r 
by-products. (Table 5 2 ) 
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Table 
Average value of crop production from 70 I t a l i a n 
farms at Zavia, 1952. 
Barley *kl 
Wheat 99 
Olive o i l 127 
Groundnuts kl5 
C i t r u s 52 
Almonds $k 
, grapes, 
a l f a l f a 237 
Total £ 1 , 0 2 5 
On I t a l i a n farms groundnuts accounted for over h0% of 
the t o t a l value of crop production; o l i v e o i l was second i n 
importance. 
Naturally the order of the value of crop products i s not 
constant but varies with climate. Thus fluctuations i n the 
dryland crops s i g n i f i c a n t l y influences t o t a l income. These 
problems of fluctuating crop production are accentuated i n 
the dry gardens of the Jebel and cannot be s t a b i l i s e d by 
i r r i g a t i o n . On the whole the lack of s t a b i l i s a t i o n i n the 
Libyan crop economy e x i s t s because most of the trees are old 
and of the same age. Therefore i n years of poor r a i n f a l l a l l 
go out of production. The lack of pruning means that average 
production cannot be r a i s e d by having a part of the orchard 
coming Into production each year. The absence of s t a b i l i t y 
i s only relieved by indebtedness. The ordinary small Arab 
farmer can only obtain credit from merchants and moneylenders* 
One way I s to s e l l the o l i v e crop before harvest. I n doing 
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so he relinquishes the benefit of high market p r i c e s . 
Because the \b$nks and cr e d i t agencies require c e r t i f i c a t e s 
of land otmership,Security and ^ r e d i ^ ^ s , d i f f i c u l t to obtain. 
Moreover the credit which;is; av a i l a b l e i 9 only released for 
r e l a t i v e l y short periods and thus long term policy changes i n 
land use and equipment are impeded. 
However, change i s gradually being wrought as a r e s u l t 
of government intervention. Programmes for improving 
techniques, educating the farmer and subsidising c e r t a i n 
a c t i v i t i e s are v e i l under tray. Small a g r i c u l t u r a l depart-
ments now serve each province. These provide the s e r v i c e s 
of trained f i e l d workers- P i l o t demonstration schemes of 
s o i l and water conservations have been commenced at Tarhuna 
and Garian. Already several nurseries have been established 
throughout the region, where the most adapted v a r i e t i e s are 
Table 5 3 
~ Number and Variety of Young Olive Trees planted; 
i n Government Nurseries 195k/? * 
1 9 & / 5 1955/6 1956/7 Variety 
Chemlali 
Local from 
Cussabat 
« 
n 
Local from 
Garian 
Local from 
Jefren 
Local from 
Jebel 
Nursery 
Type of 
c u l t i v a t i o n 
Sghedeida Dry I r r i g a t e d 
10,000 
37,221* 
Garabulli 
Horns 
MIsurata 
Garian 
n 
n 
u 
Dry 
2,291 
19,669 
Jefren M 
Tarhuna » 
9*300 
7,232 
9,636 
5,809 
12,551 
9,50Q 
9,500 
16,625 
10,335 
2^*000 
78,208 »*9,059 69*960 
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being grown so as to give confidence to l o c a l .growers i n the 
(Table 5 3 ) 
future r e s u l t s of the plantations./ I t i s e s s e n t i a l that these 
plans be implemented on a regional scale because of the marked 
variations i n climatic and water conditions. 
Euring 1956/7 and 1957/8 teams of expert pruhers c a r r i e d 
out pruning operations along the coast and eastern Jebel. 
Some M),000 trees have thus been pruned. 
Although the I t a l i a n s have demonstrated t h e i r techniques 
of dry farming and i r r i g a t e d o l i v e c u l t i v a t i o n are generally 
successful under the prevailing environmental conditions, 
there i s s t i l l some doubt as to the economic v i a b i l i t y of 
the i r settlement schemes. These have been heavily subsidised 
both i n the i n i t i a l c a p i t a l investment and subsequent running 
expenses of the farms* Their change i n p o l i t i c a l status has 
resulted i n the termination of both State* s and IMPS's work. 
Economic Results of Olive C u l t i v a t i o n . In attempting a 
comparison of returns from various systems of o l i v e c u l t i v a -
t i o n i n T r i p o l i t a n i a one i s immediately faced with c e r t a i n 
problems* B r i e f l y , these are as follows: 
(1) The wide geographical d i s t r i b u t i o n of the o l i v e and 
the variety of the farming systems. 
(2) The general lack of cost accounting amongst Libyan 
farmers and the reluctance amongst I t a l i a n farmers to di s c l o s e 
the f a c t s of th e i r economy. 
(3) Since many of the farming systems concentrate on mixed 
cropping, y i e l d s , costs and incomes cannot e a s i l y be 
estimated for the o l i v e alone. 
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(h) To show fluctuation i n earnings information over several 
consecutive years i s desirable. 
. Some f a c t s do emerge from the few cases which were 
examined (Farm Sample 5) • There are s i g n i f i c a n t differences 
i n the y i e l d s per hectare, per tre e , costs of c u l t i v a t i o n 
and income between Arab and I t a l i a n farms, and between those 
dry farmed and i r r i g a t e d . These differences are r e l a t e d l e s s 
to environmental fac t o r s than to systems of tenure, and 
techniques of c u l t i v a t i o n . 
i n general y i e l d s per hectare were found to be greatest 
on I t a l i a n concessions. This i s related to the higher density 
of planting and prevalence of monoculture. However, under 
i r r i g a t i o n , high y i e l d s can be maintained which i n good r a i n -
f a l l years can be matched by dry farmed o l i v e s . Thus at 
B r e v i g l i e r i and O l i v e t t i , where conditions are very d i s s i m i l a r , 
y i e l d s per tree i n 1958 were remarkably s i m i l a r . 
Assuming that the average wholesale p r i c e for o l i v e i s 
£2*7 per quintal (i>e. 1957/8) then both t o t a l income and 
income per hectare from the sa l e of o i l i s notably higher 
amongst the large private concessions. Under i r r i g a t i o n the 
o l i v e s at O l i v e t t i give an income almost twice that of dry 
farmed o l i v e s at B r e v i g l i e r i . 
lk>st of the I t a l i a n farmers s e l l the by-products of the 
o l i v e , notably sansa o i l , and occasionally wood from the 
pruned tree, but no information was available as to the 
quantities sold or prices paid. I n contrast the Libyan farmer 
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r a r e l y s e l l s the by-products. The Income from by-products 
ought r e a l l y to be considered i n addition to that obtained 
from the production of o i l . 
The costs of c u l t i v a t i o n , excluding those for transport, 
pressing of o l i v e s and i n t e r e s t payments i s high on the large 
concessions of Morabito and Valdagno. They are equivalent, 
however, to the costs of c u l t i v a t i o n for i r r i g a t e d trees at 
O l i v e t t i where the cost of i r r i g a t i o n represents 1/5 of the 
t o t a l outlay. 
Naturally the costs of c u l t i v a t i o n and pruning w i l l 
remain f a i r l y constant, whereas the costs of harvest and 
i r r i g a t i o n w i l l fluctuate with the year. This phenomenon 
has s p e c i a l implications for the small farmer whose f l u i d 
assets are small. 
The p r o f i t derived from the production of o i l amounted 
to £70 at B r e v e g l i e r i but both the Korabito concession and the 
farm at O l i v e t t i recorded a net l o s s . However, i n the case 
of the l a t t e r farm only 100 trees out of 950 are i n f u l l 
production and depending on the p r i c e of o i l a net gain i s 
l i k e l y i n the near future. 
Income i s determined l a r g e l y by the y i e l d of the trees 
and market prices for o i l , w h i l s t costs are c l e a r l y related 
to farm s i z e s . 
The costs of production are more stable generally than 
income which fluc t u a t e s with the y i e l d of the trees and market 
p r i c e s . F i g . 317 indicates the amplitude of these 
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fluctuations, i n y i e l d s on several demographic settlements 
over a four-year period. Y i e l d s from i r r i g a t e d o l i v e s have 
i n a l l cases been more stable than those which were dry farmed. 
The highest y i e l d s have been obtained on the coast where 
clima t i c conditions and i r r i g a t i o n practices are b e n e f i c i a l . 
The range i n farm s i z e s and number of o l i v e s would seem 
to be- important factors influencing y i e l d s and earnings. The 
farm of % hectares at 3rev£glieri appeals to be e f f i c i e n t l y 
managed and provides a r e l a t i v e l y substantial income from dry 
farmed o l i v e s . The margin of p r o f i t i s s i m i l a r for the 
Libyan f'arm at Cussabat although the turn-over i s not so high. 
However the large dry farmed concessions, where monocul-
ture i s practised, with higher overheads, i s e n t i r e l y at the 
mercy of markets and weather vaguaries. Income was v i r t u a l l y 
n i l for the Korabito concession i n 1957/8 season when only 
3 quintals ©f ol i v e s were produced. Some d i v e r s i f i c a t i o n 
i s obviously required, or e l s e the farm i s too large for 
e f f i c i e n t management. 
The smaller demographic farm of about 50 hectares, with 
a more d i v e r s i f i e d crop production, seems more adapted to 
prevailing climate and market conditions than to the large 
concession which also i s escperiencing d i f f i c u l t i e s of labour 
supply. 
Ho conclusion can be draw regarding the v i a b i l i t y of 
the i r r i g a t e d farm at O l i v e t t i since most of the trees are net 
yet i n f u l l production. Whilst i r r i g a t i o n costs w i l l 
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increase perhaps 8 times and the addition of 700 trees 
yielding an average of 50 kilogrammes a year could make a 
substantial difference to the earnings from the culture. 
The additional cost of taxes scarcely a f f e c t s o l i v e 
c u l t i v a t i o n since taxes per annum on the o l i v e amount to over 
£ 1 0 . 0 3 1 . Moreover a large section of the I t a l i a n community 
i s s t i l l exempt from tax dues (only those farms which have 
operated for more than 25 years have to pay t a x ) . 
Economic Results of o l i v e c u l t i v a t i o n . 
1. FARM SAMPLE 6. 
BreVeglieri - farm 80 - dry farmed. 
Total trees 6,500 
Area 38 hectares 
Density 13 trees per ha. 
Production of ol i v e s - 1957/8 * 50,000 k i l o s . 
Y i e l d per tree - 100 k i l o s . 
Per hectare *' CI3fc2 , f 
Production of o i l - 100 quintals. 
Income ^ ' _ 
100 quintals of o i l @ £2*7* * £27© # £7 per hectare. 
Costs of c u l t i v a t i o n 
2 ploughings @ £ 1 f o r 30 hectares - £ 2 . 12s. 
Harvest - 1 / - for 12 k i l o s of o l i v e s « £ 2 0 0 . 
Pruning - t o t a l cost - £ 2 0 2 . 12s . 
Cost per hectare - c«£5 
n " tree c . 8 / -
2. FARM SAMPLE Ih. 
Cugsa,ba£. - dry farmed. 
Total trees - 360 
Area' - 28 ha's. 
Density • 13 trees per ha. 
Production of o l i v e s 1957/8 - 18,000 k i l o s of o l i v e s . 
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Y i e l d per tree - 50 k i l o s 
Per hectare - 6**3 k i l o s o l i v e s 
Production of o i l - 36 quintals of o i l 
Income 
36 quintals of o i l @ £ 2 . 7 s . - 97-3 - £3 per ha. 
Only cost of ploughing and harvesting. 
FARM SAHEEE ;53-
Both farms are near o i l presses. 
O l i v e t t i «. Farm 72 - i r r i g a t e d . 
Total trees ~ 950 (100 i n f u l l production) 
Area- - 38 ha's. 
Density - 25 per ha. 
Production of o l i v e s 1958 10,000 k i l o s of o l i v e s 
Y i e l d per tree - 100 k i l o s 
Per hectare - 2,500 k i l o s o l i v e s 
Production - 20 quintals of o i l 
Income 
20 quintals of o i l @ £2* 7 s . « £5** • £ 1 3 * 1 0 s . per ha. 
Cpsfr of ftbwpffl 
I r r i g a t i o n " ~ 6,^00 m's3 at 2 m i l l s . - £ 1 2 . 6s . 
Cost of c u l t i v a t i o n , pruning, harvesting - £80 (16/-
per tree) 
Total cost - £ 9 2 . 6s . 
«• 23 l / 6 d per hectare 
• 18/- per tre e 
D e f i c i t - £ 3 8 . 
FARM SAMPLE 3u -
Valdaeno - East Coastal Plain. 
Trees -
35,000 i r r i g a t e d o l i v e s on 226 hectares 
Density - 159 trees per hectare 
10,000 dry farmed o l i v e s on 159 he's. 
Density - c .50 per ha. 
Production of o l i v e s - 2,000,000 k i l o s of o l i v e s 
i n 1957/8 
Y i e l d per tree - c.Mf k i l o s o l i v e s 
» » hectare * c.5,200 k i l o s 
Production of o i l - *f,000 quintals of o i l 
^OOO^quintals of o i l @ £ 2 . 7s • per quintal » , 
£ 1 0 , 6 0 0 m £28 per hectare. 
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Post of, eqMfrffijtftflfl • . „ * , CI) I r r i g a t i o n - 226 ha rs @ #+ per ha, £90*+. 
(2) Ploughing ? etc. - 385 ha's @ £21 per ha. 
( i . e * 3 times or £7 per hectare) a £8,098. 
(3) Cost harvest *+0 p i a s t r e s per quintal of 
o l i v e s - £ 8 , 0 0 0 . 
Total cost - £ 1 7 , 0 0 2 ; per ha. • £¥+; per tree s £0.3 
D e f i c i t - £7,802. 
FARM SAMPLE 10. 
MpyabitQ, Vvrmsslm - Jefara - dry farmed. 
Trees - 6,000 o l i v e s oh 200 hectares 
Density - 30 o l i v e s per ha. 
Production of o l i v e s 1956/7 6,000 quintals; 
1957/8 3 quintals. 
Y i e l d per tree 100 k i l o s 
" B hectare ~ 3,000 k i l o s o l i v e s 
Production of o i l - 1,200 quintals of o i l 
1,200 quintals of o i l @ £ 2 . 7 s . per quintal * £3 $ 2U0 * 
£16. 2s . per hectare 
Cost of cu l t i v a t i o n 
Ploughing fe» 5 timers; per annum @ £ 2 . 10s . per hectare » 
£ 2 , 0 0 0 
Pruning every 3-*+ years of £ of o l i v e s - £285-
Harvest * ho p i a s t r e s ( 8A) per quintal of o l i v e s • £2,1+00. 
Total cost 195607 ~ #+,685. 
D e f i c i t £1*9*5. 
Cost of c u l t , per heetare • £23.*+7 
per tree - £0*78 
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Questionnaires were distributed to a number of I t a l i a n 
demographic and concession farms located in.the coastal b e l t 
and Je f a r a . I t was f e l t that because of the pronounced 
-illiteracy amongst Libyan farmers and t h e i r f a m i l i a r practice 
of offering misleading information, similar questionnaires, 
even i f returned would prove of l i t t l e value. F i v e sheets 
were, i n f a c t , sent out to Libyan farmers but the reponse was 
negligible. 
The primary aim of the questions was to examine land and 
water use. The r e s u l t s c l e a r l y demonstrate the importance of 
the o l i v e , on a l l types of farms, as a dryland crop. They 
also show however that the orchards are increasingly coming 
under i r r i g a t i o n with the a c q u i s i t i o n of hew equipment. In 
nearly a l l cases, even where i r r i g a t i o n f a c i l i t i e s did not 
e x i s t the p a r t i a l i r r i g a t i o n was advocated on the grounds of 
higher y i e l d s and more regular yielding years* Where the 
sprinkler system i s being adopted i t i s most noticeable that 
the cropping systems are being arranged to expand the high 
income crops such as groundnuts and c i t r u s trees* The 
necessity for increased i r r i g a t i o n during a g h i b l i i s well 
brought put. 
Most of the farmers reported that t h e i r trees were pruned 
at appropriate i n t e r v a l s but few f e r t i l i s e r s were applied. 
On the other hand a l l harvesting was carried out by hand 
picking. 
I t would seem from these random samples that I t a l i a n 
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farmers at l e a s t along the coast and Jefara are Improving 
t h e i r techniques of o l i v e c u l t i v a t i o n or at l e a s t maintaining 
existing standards* Increased planting does net appear to 
be extensive although where i n t e n s i f i c a t i o n i s taking place 
where i r r i g a t i o n water i s available* The o l i v e i s notably 
replacing the vine,, Inevitably however under f u l l i r r i g a t i o n 
the emphasis i s placed on high income crops* These are tending 
to gain at the expense of dryland crops* 
The lack of confidence amongst several farmers must be 
taken as an ominous sign* I t i s obviously the p o l i t i c a l 
s i t u a t i o n rather than t h e i r economic predicament which i s at 
the root of t h i s d i s s a t i s f a c t i o n . 
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Q u e s t i o n n a i r e s 
I t a l i a n Demographic Settlements. 
Farm l i . 
COAST 
O l i v e t t i - State farm* Eow under f u l l ownership* 1938. 
fand Uge 
(a) Size of farm - 6*4-*03 hectares 
(b) I n 1958 * *»-9 ha rs dry farmed, 15 ha's i r r i g a t e d (25 he's 
could be i r r i g a t e d ) 
(c) Winter Summer 
1956/7 1957/8 1955/6 19*6/7 1957/8 
Wheat - 5 na's dry 5 ha's dry Groundnuts 
« 2 11 i r r i g * 2 » i r r i g . h ha's ha's h ha's ( i r r i g . ) 
Beans - 2 n * 2 0 n Forage 
i ha. i ha. i ha. 
Potatoes -£ ha . n i " " Tomatoes l i ba's l i ha's l i * 
Tree crops. 
Olives *• 775 (300 I t a l i a n and *f?5 l o c a l V a r i e t i e s ) • 
38*53 ha's 
Almonds - 200 
Vines * U- ha's 
I r r i g a t i o n equipment 
Wells 1 (water at 20 metres) y i e l d -? 30 metres p.h. 
B l e c t r i e pump - 5*5 h*p. - capacity of 27 m's3 p*h* 
Cost of water use 3 milliemes per m3. 
l y r i g f t t i ^ / a c h e ^ e * M , ^ , A . _ (a) Tree crops only receive supplemental i r r i g a t i o n 
(b) Groundnuts are i r r i g a t e d 16 times per year with 3OO/350 ra'sB at each i r r i g a t i o n . 
General. 
The vegetables and legumes are consumed d i r e c t l y by the 
family, but the remainder of the erop products are for s a l e i n 
the ^ocal markets and for export through T r i p o l i . Most of the 
o l i v e trees are i n f u l l production. They are pruned every 
other year h$t only when i n t e r e u l t i v a t e d with herbaceous crops 
are f e r t i l i s e r s applied and then only every f i v e years. 
The farmer, intends to maintain t h i s cropping system. He 
could give no indication of future plans because of the 
exi s t i n g market s i t u a t i o n . 
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7. Farm 12. Sate farm, now under f u l l ownership. 1938. 
I^Pd, Ugg 
(a) Sise. of farm - 27.9*+ hectares 
(b) I n 19j?6 - 15 ha's i r r i g a t e d , 12 dry farmed (25 hectares 
i r r i g a b l e } 
(c) Winter Summer 
1956/7 1957/8 1955/6 1956/7 1957/8 
Itfheat 
2 ha's ( I r r i g . ) 2 ha*s ( I ) Groundnuts 
3 ha. ( I ) 5 ha. ( I ) h h a . ( I ) 
9 ha's 0 9 h&'a (D) Forage 
30 ha's ( i ) 1.30 h a . ( I ) .30 h a ( I ) 
Beans 
1 ha. ( I ) 1 ha* CD Tomatoes 
1 ha*(I) 2 ha's ( I ) 1 . 5 ha.(I) 
Olives - 38O (180 I t a l i a n and 200 l o c a l v a r i e t i e s ) - 19 ha's 
Almonds 50 
Vines • M- ha's 
I r r i g a t i o n equjment. 
Wells ••? 1 (water s t 31 metres) «• y i e l d of 30 m3 p*h. 
E l e c t r i c pump » 7 tup. - capacity of 29 m's3 p.h. 
Cost about 3*3*5 m i l l s , per m3. 
^gpisaSiaft stiMule, 
(a) Olives receive supplemental i r r i g a t i o n only - a l l could 
be i r r i g a t e d . 
(b) Groundnuts receive 16-18 i r r i g a t i o n s of 350 m3 each. 
General* 
A l l vegetables are for family consumption, otherwise the 
crop products are for sale o f f the farm. The o l i v e s are w e l l 
pruned but are hot f e r t i l i s e d . The method of harvesting i s 
by hand picking. 
Farm 13. Ente farm. Under f u l l ownership. 
Land Use 
(a) Size of farm - 2*+. 19 hectares. 
(b) I n 1958 - 12 ha's dry farmed. 12 ha's i r r i g a t e d , (20 
ha's i r r i g a b l e ; . 
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(c) Winter Summer 
1956/7 1957/8 1955/6 1956/7 1957/8 
Wheat 1 ha* ( I ) 1 ha. ( I ) Groundnuts 
h ha»s ( I ) h ha's ( I ) h ha's ( I ) 
Barley 8 ha. (D) 8 ha's (D) Forage 
£ ha. ( I ) f hais ( I ) $ ha. ( I ) 
Beans and Potatoes Apples 
1£ ha»s CI) 1& faa*s(I) 1 ha. 1£ ha's(I) 2 ha's CD 
Citrus - 100 • i ha* 
Olives *• 329 (150 I t a l i a n and 179 local and Tunisian 
varieties) r 20.70 ha. Vines - 3>5 ha's put diminishing., 
IrjftsattoV efluftpmeM 
Wells - i Cirater at 21 metres) * yield 30 m3 p»h. 
Electric pump * 7 h»p. •> sprinkler system * reserve water 
tank holding 100 m3. 
Irrigation.schedule 
(a) Groundnuts are irrigated 16*18 times with 350 a3 each. 
Cb) The Clitrus trees are irrigated 20 times with hOO m3 at each. 
General 
The olives are a l l dry farmed and intercropped with vines* However the farmer believes that because the olive crops are more abundant and regular that he w i l l convert them to irrigation. Already a number have been grafted with the Tunisian Chernial!. The crop i s hand picked and sold i n Tripoli. 
Farm 72. IJfl.P.S. now under f u l l ownership. 
&and Use. 
TaJ Size of farm ••? 39 hectares Cb) In 1958 IP hectares irrigated* 29 dry farmed (25 hectares can be irrigated). 
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Harvest 
Winter Summer 
1956/7 1957/8 1956/7 1957/8 1958/9 
Wheat h ha's (I). 2 ha's ( I ) Groundnuts 
6 ha's ( I ) 8 ha's ( I ) 10 ha's 
Beans 2 ha's ( I ) 2 ha's ( I ) Forage 
1 ha, ( I ) 2 ha's CD ? 
Tree crops. 
Olives * 950 (200 Tunisian, 750 I t a l i a n ) - 39 hectares 
Almonds * 350 
Irrteafripn equipment. 
Wells •& 1 (water at 25 metres) yiel d - h$ m$ p*h* 
Electric diesel pump 
ISprinkler i r r i g a t i o n system 
Irrigation.schedule. 
(a) Tree crops receive mainly supplemental i r r i g a t i o n 
(b) Groundnuts are irrigated 21 times per year with 
300 m*s3 pes? hectare at each i r r i g a t i o n . 
Gffier£l. 
Farmer prefers the groundnut, citrus and f r u i t tree production under i r r i g a t i o n . The, olives are pruned every 3 years. Harvesting i s done by hand .picking. 
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Corrodini 
Farm 26. 
(a) Size of farm - 39 hectares 
(b) In 1958 10 hectares i r r i g a t e d , 29 dry farmed (25 
hectares can be i r r i g a t e d ) . 
Harvest 
Winter Summer 
1956/7 1957/8 1956/7 1957/8 1958/9 
Wheat h ha's(I) 2 ha's(I) Groundnuts 
6 ha*s CD 8 ha*s(I) 10 ha fs(I) 
Beans 2 hs'sCD 2 ha'sO) Forage 
1 ha ( I ) 2 ha'stt) ? 
Tjgee Cropg. 
Olives - 950 (200 Tunisian, 75© Italian) 39 hectares 
Almonds - 3 5 0 
Wells * 1 (water at 25 metres) yield - H-5 B»3 P»h* 
Electric diesel pump 
Sprinkler i r r i g a t i o n system 
I r r i g a t i o n schedule. 
(a) TrSe crops receive mainly supplemental i r r i g a t i o n 
(b) Groundnuts are i r r i g a t e d 21 times per year with 
300 m*s3 per hectare at each i r r i g a t i o n . 
&&£E,a3.- • ' . . 
Farmer prefers the groundnut, citrus and f r u i t tree 
production under i r r i g a t i o n * The olives are pruned every 
" 3 years. Harvesting i s done by hand picking. 
Cprradinj.. 
Farm 36 . I.N.P.S. f u l l ownership. 
Land Use. 
(a) Size of farm - 59*56 hectares 
(b) So land i s i r r i g a t e d , a l l dry farmed (Q.l ha*s could 
be i r r i g a t e d ) . 
Harvest 
Winter 
1956/7 1957/8 Wheat 3 ha's (D) 3 ha*s (D) Barley § ha's CD) h ha's (D) 
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Olives 635 (200 local, ^35 I t a l i a n ) - 23 hectares 
Almonds - 100 ~ intercultivated with olives. 
IffylBfttiiftn Equipment* 
Wells ~ 1 (uses together with farms 33 end 3*f). Yield 
3-h m3 P?h« Wind pmap. 
General. 
Because of the scarcity of water irrig a t e d cultiva-
t i o n i s practised only f a r vegetablesi Ho further tree 
plantings are envisaged. L i t t l e f e r t i l i s e r i s applied 
to the trees but they are a l l pruned regularly. 
Farm 9 . I*N.P.S. f u l l ownership. , 
(a) Size of farm kh,U- hectares 
<b) Mainly dry cultivated except for 0*2 ha»s i n 1958. 
Harvest 
Winter Summer 
1958 1958 
Wheat 2$ ha's (D) Groundnuts do 2 he's ( I ) 
Beans 1 ha (D) 
TrjgeJ2£fl£g. 
Orange 5 
iecjon •> 1 
Almonds - 1.180 (600 mature) 
Vines - 20,000 ( 1 1 hectares) 
Olives - 6 b l (20 l o c a l , 661 I t a l i a n ) - 2? hectares, of 
whieh 10 hectares are inter cuitivated with almonds. 
Twenty of the I t a l i a n varieties have been grafted with 
Ghernial!. 
Well - 1 Tused i n common with farms 7 and 8 ) . Water at 
60 metres, y i e l d 3-J+ m3 p*h, 
Wind pump 
Canals and gravity flow. 
Irrigation-schedule * 
Groundnuts irr i g a t e d 15 - 20 times with 100 m3 per 
hectare* 
Citrus trees are irriga t e d 12-15 times. 
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Farm 8. I.B.P-.S* f u l l ownership. 
Land Use. 
(a) Size of farm - 8^*13 hectares 
(tO A l l dry cultivated (2 hectares are irrigable) 
Harvest 
Winter Summer 
1956/7 1956/7 
Wheat h ha*s (B) Groundnuts 0*2 faa's ( I ) 
Barley if ha's (D) Forage 0 ,2 ha's ( I ) 
Gitrus trees - 3 
Almonds - 1222 (800 immature) 
Vines * 37,000 * 23 hectares 
OllVes - llUlf (3G0 l o c a l , BMt I t a l i a n ) * If5 hectares, of 
which V hectares are intercultivated with 
almonds.. 
Ir r i g a t i o n Equipment. 
Wells - 2 ( 1 i n common with farms 7 and- 9 and the other 
i s under construction). Water at 60 metres. 
Yield 3 A 2*3 p.h. 
Wind pump 
Gravity canals 
Groundnuts were irrigated 7-8 times (20-25 i*» ghlbli) 
at IjOOO a3 per hectare. 
Citrus trees irrigated 10*12 times. 
General* 
Thirty I t a l i a n olive trees were given i r r i g a t i o n 
water as an experiment* These brought a f i f t y per cent 
better harvest. So future olive plantings are intended 
but the farmer i s going to maintain the o l i v e , almond 
and vine as primary crops. ?he trees are well farmed 
and obviously pruned. Ho f e r t i l i s e r i s applied. The 
< harvesting i s carried cut by the hand p i citing method. 
?8. Farm 58. I«H»P*S. now under f u l l ownership. 
Land Use. 
(a) Size of farm - 38 hectares 
(b) Mainly dry cultivated but 1 hectare ir r i g a t e d i n 1958 
(2 ha fs could be i r r i g a t e d ) . 
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Harvests 
^StffF Summer 
Barley) 1 ' 5 b 1 9 5 6 
Wheat 5 2*3 ha's (D) Vegetables 1 ha ( I ) 
Tree Crops. 
Almonds - 822 (M5G not yet i n production) 
Vines » 19 9 000 - 11 hectares Olives - 523 (200 l o c a l , 323 I t a l i a n ) * 18 hectares, of 
which 2 hectares were mixed with almonds. 
Well * 1 (used on common with farm • 72 metres depth of water, yielding 3 A m3 p*h. 
Wind pump 
Gravity canals 
General. 
Farmers plan to concentrate en the dry land c u l t i -
vation of olives, almonds and vines. Pruning and hand 
/ picking of olives characterise techniques of cultivation 
fl;@i Farm 5^- I«i3«P»S» f u l l ownership. 
Land Use. 
(a) Size of farm - 89.^0 hectares 
(b) Mainly dry cultivated except for . 0 1 hectares 
irrigated groundnuts. 
Harvest 
Winter Summer 
1956/7 1957/8 1956/7 1957/8 
Wheat 3 ha's i ha (D) Groundnuts *01 ha's •.0.1 ha's 
Barley h " & ° (D) 
Beans 2 H £ * (D) 
Citrus - 6 Almonds - 1023 (923 Immature) 
Vines - 22*000 - 22 hectares - diminishing 
Olives » 1,122 (200 l o c a l . 922 I t a l i a n ) - if5 hectares 
(i+70 immature) 
Ir r i g a t i o n Sq.uApmen,t.. 
Well - iTused i n conjunction with farm ^ 8 . Water at 72 
metres * yields 3 A m3 p»h* 
Wind pump 
Gravity canals. 
373 
Groundnuts ir r i g a t e d 1^-20 times (2? i n a gb l b l i ) at 
1,000 m3 each i r r i g a t i o n . 
General. Farmer plans to better the cultivation ©f his olives, almonds and vines by mechanising operations. He intends 
to prune the trees more regularly every 2 years. 
20. Farm 33 . I.W.-P...S. f u l l ownership. 
id Uf 
la) Size of farm ^ 52 hectares . ^ (b) Mainly dry farmed exeept , 02 hectares i n 1958 * (10-15 hectares e&uld be ir r i g a t e d ) . 
Harvest Winter Summer 
1956/7 1957/8 1956/7 1957/8 / t n *?heat 3 ha's 1 ha (D) Groundnuts *G1 ha's -01 ha's ( I ) Barley 6 " 6 " (D) Vegetables *01 M .01 « ( I ) 
Tree Crops. 
Citrus - 13 Almonds 571 Vines - 20,000 (11 ha*s) stable • • . Olives - 773 (2GG lo c a l , 573 I t a l i a n ) - 15 ha»s - 150 (young) 
•Igfrtoftioa,, Bqtfft W P t » 
Wells » 3. (used with farms 3** an$ 36). Water at 80 metres -
yields 3 A m3 P*h. 
Windpump-
Gravity canals 
I r r i g a t i o n schedule . , ^ . a J - b. Groundnuts are i r r i g a t e d 10*12 times (20 i n g l i b l i ) with 
500 a3 per ha. 
Generajl. 
Farmer thinks that vine and olive are best suited 
to natural conditions, but does not exclude the almond. 
Trees are well pruned and f e r t i l i s e d every f i v e years* 
2*. g&anfiffll. 
Farm 20, I3S-P»S. f u l l ownership* 
Land Use. 
(a) Size of farm - 20*99 hectares. (b) Mainly i r r i g a t e d - 18 ha's i n 1958 (18 hectares are ir r i g a b l e ) . 
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Harvest 
Winter Summer 
1957/8 1957/8 
Barley 1*0 ha ( I ) Groundnuts % ha's ( I ) 
Wheat 1.5 n CD Forage 1 " ( I ) 
Beans . 1 " ( I ) 
Tree Crocs. 
Oranges - 33Q 
Vines - 1 ha. (diminishing) 
©lives - 550 (350 I t a l i a n s , 200 local) - 18 hectares (ifeO young) 
I r r i g a t i o n Equi-iffla&fc. 
Well - 1, depth 32 metres - yield hQ m3 p*h. (Level has 
fa l l e n 6 metres i n recent years) 
Electric pump (5 h*p«) - ho m3 p«h» 
Cement canals 
Iffilfcgfrtion. SflfrffduXe. , . • n A Groundnuts irrigated 2? times (30 i n g l i b l i ) wath 680 m3; Oranges ir r i g a t e d every 10 days i n summer - giving 
200 l i t r e s per tree. 
Olives f a l l i r r i g a t e d . 
QcneyaJL. "Up further plantings of olives are intended. Vines are decreasing i n importance. The farmer plans to concentrate on cereals and forage ercps i n winter, groundnuts i n summer. A l l the trees are pruned hut no f e r t i l i s e r s are applied. 
Farm kQ* I.&.P..S. f u l l ownership. 
(a) Size of farm - 30*87 hectares. Cb) 10 hectares remain fallow each year, 6 ha's were ir r i g a t e d i n 1958 (20 irrigable? and the remainder 
dry farmed. 
Harvest 
W&nter Summer 
1958 1958 
Wheat 1 ha ( I ) Groundnuts h ha's ( I ) 
Legumes i n ( I ) 
Forage £ " ( I ) 
Tffe.e..pyojag. 
Citrus w &*2 (250 young) 
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Vines - 1 ha (diminishing) 
Olives - kC2 (150 Tunisian, 172 Ital i a n ) - 16 ha's 
(260 young) 
Irr,iga i^flVi.,.Eguipmenjt. 
Well «? 1, death 26 metres, yiel d *f0 m3 p*h. (level f a l l e n 
8 metres i n recent years) Electric pump (6 h.p») - capacity of 50 mB p.h. 
j&teggttaft. schedule.. , Groundnuts irr i g a t e d 22 times (26 i n g h i b l i ) with 1,000 
m3 each time. Citrus trees receive 1,500 l i t r e s per 
tree every 15 days' i n summer Olives ~ a l l i r r i g a t e d 
Ge£g£gJL. 
. Olive plantation i s complete,. Another 200 citrus 
trees are to be planted i n accordance with the expansion 
©f ir r i g a t e d cropping« The olives are hand picked at 
harvest time. Pruning campaigns are carried out every 
- 3-^ years. 
2S» Farm 86. I.N..P.S* f u l l ownership, 
jbapd, Ilse. Ta) Farm size - 55*5 hectares (b) 15 ha's remain fallow each year. In 1958 25 ha Is were dry farmed, 30 ha's ir r i g a t e d (30 hectares are 
Harvest Winter Summer-
1956/7. 1957/8 , x 1958 / t n Barley 5 ha'sd) 10 ha'sd) Groundnuts 12 ha*s(I) Beans 2 » ( I ) 2 * ( I ) 
T^ejg^sPJ^. 
Citrus • 276 (170 young) Vines - 1 ha. (diminishing) 
Olives - 815 (215 l o c a l , 500 I t a l i a n ) - 32*5 ha's (770 young) 
Well - 1, 32 metres depth, £ield 35 m3 P*k» (level has 
fal l e n 6 metres i n last year). 
Electric pump (5 ia-p#) - capacity of Vo m3 p-hs 
Ir r i g a t i o n schedule. 
Groundnuts - i r r i g a t e d 2*f times (28 i n ghibli) with 500 
&3 per ha. 
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Citrus, trees - receive 1 1&3 per tree 3 times each month 
. during summer 
Olives - I t a l i a n varieties irri g a t e d , 
Generjak-
Further plantings of olives are envisaged. In the 
immediate future the farm economy i s being based on 
ir r i g a t e d grb#.dnats$ eereals and forage'. The farmer 
r reported both pr&ing and f e r t i l i s i n g of the olive trees. 
24, Fonduk Togar. 
Farm 17. |LdLi24£« f u l l ownership. 
Land Use. 
(a) Misie of farm - & hectares 
(b) In 1958 12 were i r r i g a t e d , 12 dry farmed. Each year 
2 ha's remain fallow. 
Harvest 
Sinter Summer 
1957/8 t 1958 Wheat 1 ha ( I ) 1 ha ( I ) Groundnuts h ha's CD 
Beans 2& ha's(I)2£ ha's(I) Apples 1£ w ( I ) 
Forage f " ( I ) 
Citrus - 220 
Fruit trees r 52 (2 ha's) 
Almonds - 359 
Vines * 6 ha's 
Olives *' 600 (200 I t a l i a n , ^ 00 local and Tunisian) * 19 
•. hectares-
I f rjfraftftpn Eguftpmenfr. 
Well - I , depth 2© metres, yiel d 2? m3 P*&* 
Electric pump 5*5 &»P* - capacity 28 m3 p.h. 
Ir r i g a t i o n schedule.' y Groundnuts irr i g a t e d 15-17 times (18-20 i n ghibli) with 
300*350 m3 at each i r r i g a t i o n . 
Citrus trees irri g a t e d 22 times i n summer with *t00 m3 at 
each i r r i g a t i o n . 
6 ener &1. 
Fruit, trees w i l l be augmented. The olive trees are 
pruned and hand picked.at harvest time. 
25f. Farm 11. B.K.T.E. f u l l ownership. 
3 7 7 
Land Use. 
ft 
Size of farm - 30 hectares 
I n 1958 2 hectares were irrigated* 28 dry farmed (25 
hectares can be irrigated) 
Harvest 
1956 195? 1958 1958 Barley 5 ha's (D) 5 ha's (D) 5 ha's (D) Apples l£ ha's ( I ) Wheat 5 " CD) 5 " (D) 5 " (X>5 Forage £ ha. ( I ) 
Tree Crops. 
Citrus - 105 
Almonds - 1*050 Vines - 5 ha's (diminishing) 
Olives - 1072 (local and Tunisian) - 27? hectares 
I r r i g a t i o n Equipments 
Well - 1, depth 20 metres* yield. 25 m3 p.h. Wind pump - capacity 5 m3 p.h. Canals and gedula. I r r i g a t i o n schedule. Citrus trees i r r i g a t e d 20 times or U00 m3. 50 olives are ir r i g a t e d . 
General. 
Future plantings of citrus and f r u i t trees are 
intended when the wind pump i s replaced with an electric 
pump, enabling 10-15 hectares to be Irrigated. 
26. Farm 18. E1MlT,Eg f u l l ownership. 
Land Use. 
Size of farm - 60 hectares 
I n 1958 50 hectares were dry farmed and 2% hectares 
were i r r i g a t e d (30 hectares are Irrigable) IS 
Harvest 
Winter Summer 
1956/7 1957/8 1958 
Wheat 10 ha's (D) 10 ha's (D) Apples £ ha. ( I ) 
Barley 10 " (D) 10 " (D) Forage - o.2 ha. ( I ) 
Beans 1 ha. ( I ) £ ha. ( i ) 
Tree Crops. 
Citrus - 253 
Fru i t Trees - k5k 
378 
Almonds - 1*850 
Vines - 9 ha's (diminishing) 
Olives - 1856 (local and Tunisian) - hi ha fs intereultlvated 
with almonds 
I r r i g a t i o n Equipment. 
Wells * 2, depth 20 metres* y i e l d 30 m3 p.h. Wind pump - capacity 5 m3 p.h. Canals and gedula. 
I r r i g a t i o n schedule. 
Citrus trees i r r i g a t e d 22 times with 400 m3 at each 
i r r i g a t i o n . 
General. 
Flans are afoot to acquire an ele c t r i c pump and 
sprinkler i r r i g a t i o n system. The olives are pruned and 
hand picked at harvest time. 
PRIVATE CONCESSIONS 
27* Location: Tagiura. 
Land Use. 
(a) Size of farm - 2+5 hectares 
(b) 12 hectares irrig a t e d . 33 ha vs dry farmed (12 
hectares i r r i g a b l e ) . 
Harvest 
Winter Summer 
1957 1957 
Forage 2 ha's ( I ) Groundnuts 1 ha. ( I ) 
Pears 1 ha. ( I ) 
Wheat k ha's ( I ) 
Tree Cropa» 
Olives - 100 ( I t a l i a n varieties) 
I r r i g a t i o n Equipment. 
Wells - 2 , depth 12 metres. 
Electric pump - water distributed by canals 
I r r i g a t i o n schedule. 
Groundnuts irrigated 20 times with 500 m3. 
Olives - a l l i r r i g a t e d . 
General. 
Under i r r i g a t i o n I t a l i a n olive varieties produce well . 
Farmer prefers sprinkler i r r i g a t i o n system but wishes to 
s e l l farm. The trees are a l l pruned regularly but are not 
f e r t i l i s e d . 
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28 . Locations Sabratha. 
Land Use. Size of fam - 200 hectares 
I n 1958 2 hectares were irr i g a t e d , 198 hectares dry farmed (2 ha's i r r i g a b l e ) . 
•LttHH 
Harvest 
Winter Summer 1956 1957 1958 1956 1957 1958 
Forage 1 ha<D) 1 ha(D) 1 ha(D) Groundnuts 
2 ha's(l) 2 ha's(l) 2^ha' 
Apples 1 ha(D) 1 ha (D) 1 ha(D) 
Tree Crops. 
Olives - 6*000 (4>000 I t a l i a n * 2*000 Tunisian) i n t e r -cultivated with almonds ( a l l i n production). 
I r r i g a t i o n Equipment. 
Wells - 1* depth 40 metres. 
Electric pump and canals. 
I r r i g a t i o n schedule. 
Groundnuts receive 400 m3 16 times during summer. 
General. 
Farmer plans to better his olive culture by increased 
attention to pruning and hand harvesting operations. He 
believes that i r r i g a t e d olives give better returns. 
29i Location: Zanzur - Zavia. 
Land Use. 
(a) Size of farm - 93 ha's (b) 31 hectares are dry farmed* 30 hectares ir r i g a b l e and irr i g a t e d (30 hectares remain i n fallow each year). 
Harvest 
Winter Summer 
1956 1957 1958 1956 1957 1958 
Barley ID) Groundnuts 1 ha(l) 2 ha's(I) 6 ha'sCl) 
Wheat (D) Forage 2 " ( I ) 2 n ( I ) 2 " ( I ) 
Tree Crops. 
Orange - 400 ( l ha.) 
Almonds - 100 
Vines - 8 ha's. (diminishing) 
Olives - 800 (800 Tunisian) a l l dry farmed. 
3 8 0 
I r r i g a t i o n Equipment. 
Wells - h* depth 30 metres, yielding UO m3 p.h. 
Electric ptsnp 6 h.p. and sprinkler i r r i g a t i o n . 
I r r i g a t i o n schedule. 
Groundnuts - 16 times with U00 m3 per hectare. 
Oranges irr i g a t e d 12 times with 300 m3 each time. 
General. farmer plans to Increase the i r r i g a t e d area and the cultiv a t i o n of ci t r u s trees. The olives at present are well attended* They are pruned and f e r t i l i s e d . 
30. Location: Zavla. 
Land Use. 
Size of farm *> 1*029 hectares 
I n 1958 70 hectares were irr i g a t e d , 739 dry farmed 
(50 hectares remain fallow each year). 
Harvest T/inter Summer 
t v 1956 1957 1958 1956 1957 , % 195 Barley (D) Groundnuts 2 ha'sil) 2 ha*all) 2 ha* 
Wheat (D) Forage 5 " ( I ) 5 " ( i j 10 " 
Beans ( I ) Potatoes (1) 
Tree Crops. 
Oranges - 800 - 2 hectares Almonds - 35*000 € 700 hectares Vines <- 20 hectares 
Olives - 32*000 ( I t a l i a n ) - 740 hectares - a l l i n t e r -cultivated with almonds. 
I r r i g a t i o n Equipment. 
Wells - 10, depth 30 metres, y i e l d 30-90 ra3 p.h. 
Electric pump and diesel generator £50 h.p.) - with 
capacity of 30-90 m3 p.h. 
I r r i g a t i o n schedule. 
Groundnuts i r r i g a t e d 16 times at 400 m3 per hectare. 
Olives - p a r t i a l l y i r r i g a t e d . 
General. 
The expansion of irr i g a t e d c u l t i v a t i o n i s being 
expanded. A l l the olives are pruned. 
31. Location: Gurgi (S.W. of T r i p o l i ) . 
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ft 
Land Use. 
Size of farm - 1+00 hectares. 
I n 1958 80 hectares were irr i g a t e d , 320 remained dry 
farmed. 
Harvest 
Winter Summer 1956 1958 
0 Barley (D) Groundnuts 30 ha's ( I ) 50 ha's ( I ) Wheat 
Beans ( I ) 
Potatoes ( I ) 
Tree Crops. 
Citrus - 1,600 
Vines - 2 ha's. (diminishing) 
Olives - 500 ( a l l young) - 10 heatares 
I r r i g a t i o n Equipment. 
Wells - 8, depth 26 metres. 
Electric motor and canals. 
I r r i g a t i o n schedule. Groundnuts Irrigated 15 times at 1*00 m3 per hectare. Citrus trees 12 times i n summer with 500 m3 each time. 
General. The development of i r r i g a t i o n and the expansion of c i t -rus trees and forage Crops i s planned. 
32. Location: Gargaresch (S.W. of T r i p o l i ) . 
Land Use. 
(a) Size of farm - 18 ha's. 
(b) I n 1£58 8 hectares were i r r i g a t e d and 10 dry farmed. 
Harvest Winter Summer 
1956 1957 % 1958 Barley (D) Groundnuts 2 ha's(I) 3 ha'sll) 2 ha'all 
Wheat (D) Forage 1 " ( I ) 1 " ( i ) 1 " ( I Beans ( l ) Tobacco 1 " ( I ) 1 " ( i ) 1 " ( I , 
Potatoes ( I ) Apples i " ( i ) £ " ( l ) £ " ( i ] 
Tree Crops. 
Citrus - 400 - 1 hectare 
Olives - 500 ( I t a l i a n varieties) - 10 ha's - a l l young. 
I r r i a a t i o n Eouipment a
Wells - 1, depth 25 metres, yi e l d 30 ra3 p.h. 
Electric pump 6 h.p. and canals. 
3 8 2 
Citrus tree planting i s envisaged i n the immediate 
future. Al present a l l the olive trees are pruned and 
hand picked at harvest time. 
33- Locations %80£X&-
(a) Size of farm - 597 hectares. 
(b) 6 hectares irrigated^ 591 ha's dry farmed. 
a*. 
Harvest 
Winter Summer 
1956 1957 1958 
Wheat (3) Qroiandnuts 2 ha's -2 ha's 2 ha's ( I ) 
Barley <D> Forage 2 w 2 * 2 " ( I ) 
Vegetables 2 " 2 * 2 " ( I ) 
fetea crops. 
Almonds - 15,000 (5,000 young) 
&ines «- 10 ha's 
Olives - 15,000 ( I t a l i a n ) * hQQ ha's intercultivated with 
almonds * a l l dry farmed (5,000 are young) 
T T W e f l S ° * 1 *U.dSp??25- metres, yield 60 ra/ p.h» 
Electric pump, canals. 
Groundnuts 20 i r r i g a t i o n s with *f00 as3 per hectare. 
Genera:!-. 
Farmer proposes to intensify the dry land farming pf 
olives and almonds. The trees are well pruned. At 
hardest time the trees are hand picked. 
/ 
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'The increase and improvement of agricultural production 
i s s t r i c t l y connected with a l l the problems which can be 
included i n the term 'settlement'* Settlement i n Libya means 
fi x i n g the nomadic and semi-nomadic parts of the population, 
a better distribution of ru r a l population, a remedy for town 
overcrowding, a better use of land and water, and the achieve-
ment of individual and community welfare, and p o l i t i c a l and 
social s t a b i l i t y * ,* 6 8 ) 
The whole problem of increasing and improving olive c u l t i -
vation must take place within t h i s general context. The olive 
i s the main resource of the I t a l i a n farming community. In the 
Jebel alternative uses of land or occupations are limited for 
Libyan farmers* Moreover the present crowded situation i n the 
coastal oases and the poor techniques of i r r i g a t i o n cannot 
support a high standard of l i v i n g for the small Libyan farmers. 
Fluctuations i n the olive crop productions therefore effect the 
well being of large sections of the rur a l population* the sub-
sistence farmer as well as the plantation owner, the labourer 
as well as the employer. As for a i l tree crops appreciable 
long term increases i n production can only be achieved by the 
maturing of new plantations* Factors such as the constant 
improvement of o i l extracting equipment, the increased use of 
pesticides, and dissemination of better cultural techniques 
affect the expansion of production more gradually. The fact 
that many I t a l i a n trees have yet to reach maturity i s no 
reason for complacency since the Libyan trees are for the most 
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part well advanced i n theii* cycles of production* , The need 
i s to s t a b i l i s e o l i v e production both i n .terms of regional and 
annual production* Shis w i l l involve not only a r a i s i n g of 
y i e l d s but a reduction of low crop years. 
I n the author 1 s opinion there are four ways i n which i t 
could be possible to a t t a i n these objectives; 
(1) The extension of the farming a&ea devoted to tree cropping* 
(2) The expansion of r u r a l settlement on to v i r g i n lands and the resettlement and reorganisation of vacant I t a l i a n farms. 
(3) S t a b i l i s a t i o n of semi-nomadic population. 
{If) I n t e n s i f i c a t i o n of o l i v e cultivations on e x i s t i n g 
farms« 
(5) Improvements i n the methods of crop husbandry. 
1. Potentially the Libyan farming economy of the coastal plains 
o f f e r s s i g n i f i c a n t opportunities for expanding the area devoted 
to the o l i v e . The coastal population i s accustomed to a f i x e d 
residence and possess a long t r a d i t i o n of arboriculture. 
The area i s c l i m a t i c a l l y favoured and only on the eastern 
and western extremities i s i t marginal for dryland a g r i c u l t u r e . 
Moreover there i s a great need for a better u t i l i s a t i o n of the 
i r r i g a t e d land adjacent to the oases boundaries| at present 
these areas are underutilised and either y i e l d a fluctuating 
catch crop of barley or provide additional grazing land. 
Furthermore the small i r r i g a t e d garden can only support, as we 
have been 9 a low standard of l i v i n g ; t h i s could be r e l i e v e d by 
a more intensive and secure use of the unirrigated areas. 
Indeed many farmers have expressed a -willingness to 
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Increase the area devoted to tree crops. Already, 99 we have 
in the major i ty of 
vseen[C®aria Samples' > there has been a movement to 
i n t e n s i f y agriculture on the dryland areas south of the l a s t 
coastal p l a i n . Without much e f f o r t or expense si m i l a r 
colonising schemes could convert the southern fringes of the 
coastal oases elsewhere to arboriculture* Such holdings 
would need to be at l e a s t 50 hectares i n s i z e . 
L i t t l e expansion of the I t a l i a n farm areas i n the 
coastal p l a i n can be foreseen by reason of the following f a c t s : 
(1) I t a l i a n colonisation and agriculture i s at a stage of 
consolidation or even contraction* 
(2) Ihe development areas of the c o l l e c t i v e settlements 
are now otmed by the State. 
- (3) Farmers on the coast and steppe are paying increased 
attention to i n t e n s i f i c a t i o n of production by means 
of new i r r i g a t i o n equipment* 
0+) As a r e s u l t of the Italian-Libyan treaty made i n 1956 
and the r e s t r i c t i o n s of c r e d i t f a c i l i t i e s the desire 
to s e l l farm property i s by no means i s o l a t e d . 
2. HOST -Settlements.« The ecological, economic and s o c i a l 
problems connected with the construction and s i t i n g of new 
r u r a l settlements are not l i k e l y to face the Id-byan Government 
i n the immediate future. Outside of the c o a s t a l belt and 
more f e r t i l e parts of the Steppe and Jebel there i s a marked 
tendency for a decline i n the r u r a l population. The surplus 
population of the coast has now a f a i r l y wide range of 
employment outside agriculture* Shere i s therefore ho great 
pressure on land and water resources which could impel new 
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colonising schemes. I t i s obvious also that the community 
as a whole have not yet attained the standards of education 
i n modern farming to be able to take over such farming 
schemes. 
Whilst the J&byan budget remains i n d e f i c i t i t i s 
doubtful whether the economy could withstand the enormous 
cost of establishing r u r a l settlements i n an a r i d environment. 
Although i t i s generally accepted that the I t a l i a n demogra-
phic farms are overcapitalised the cost of t h e i r construction 
indicates the resources needed .<c&\. " ) * 
A more pressing problem and one which i s receiving 
attention I s the resettlement of Libyans on vacant I t a l i a n 
farms. Temporary solutions have been adopted for the problem 
of allocating I t a l i a n settlements to Libyans. F i r s t of a l l 
the Cabila system was adopted; only f a m i l i e s could s e t t l e on 
the farms by paying a modest rent for a period of three year's. 
Because of the uncertainty of tenure a f t e r three years very 
few of the Libyans bothered to maintain or plang new o l i v e 
t r e e s . The example of T a z z a l i warns against the simple 
leasing of the farms to uneducated sea&rnomads. Stringent 
selection measures are needed to ensure that the stipulated 
farming p r a c t i s e s are c a r r i e d out. Very few of the Libyans 
would qualify at present. The basis of husbandry now i s 
the f r u i t trees and secondly herbaceous crops. Very few of 
the semi-nomadic population has the experience i n the 
management of a farm and c u l t i v a t i o n of these crops. 
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3- S t a b i l i s a t i o n of the seininomad peoples can bring r e s p i t e 
to the Jebel dwelling inhabitants as w e l l as to the dense 
oases population. As we have seen there are signs that 
gradual sedenterisation i s taking place, . i>. ) . Bat 
only much greater government participation* d irection and 
propaganda can speed up the process and ensure the correct 
adjustment to set t l e d fanning. 
h. Because the c u l t i v a t i o n of the vine i s diminishing and 
since there i s ample evidence of the increased use of water 
for i r r i g a t i o n , e s p e c i a l l y i n the coastal b e l t , i t would 
appear that attempts are being made to i n t e n s i f y the c u l t i v a -
tion of the o l i v e . Re-evolution of the I t a l i a n demographic 
settlements w i l l contribute substantially to t h i s trend. 
There i s , however, a l i m i t as we have seen to the density of 
o l i v e plantations; i n dryland orchards r a i n f a l l i s the li m i t i n g 
factor w h i l s t under i r r i g a t i o n i t i s mere the incidence of 
disease which sets a l i m i t to increased planting. The great-
e s t obstacle to the p a r t i a l i r r i g a t i o n of the o l i v e i s the 
necessity of setting up an extensive i r r i g a t i o n system. 
Although the e l e c t r i c pump and sprinkler i r r i g a t i o n system 
meets these requirements the c a p i t a l cost i s l i k e l y to be 
too great for the ordinary Xlbyan farmer. 
5. Perhaps the most marked progress can be made i n the f i e l d 
of crop managements Libyan farmers e s p e c i a l l y , for long 
guided by custom, need to be encouraged to adopt better 
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standards of c u l t i v a t i o n . By simple demonstration 5 the a r t 
of pruning, hand picking, i n addition to s o i l and water 
conservation techniques, could be e a s i l y assimilated by the 
Libyans. Where the Libyan farmer i s i n close contact with 
Europeans and Government services i t i s noticeable that new 
ideas and techniques are r e a d i l y accepted» ?he transfer of 
modern farming methods i s however a much slower process i n 
those areas of the Jebel and Steppe where I t a l i a n influence 
has been intermittent. Education of prospective farmers 
aligned with f i e l d demonstration and f i n a n c i a l . r e l i e f could 
i n d i r e c t l y e f f e c t the quality and regularity of o l i v e o i l 
production. I n t h i s connection the establishment of extension 
service eentres i n each of the provinces has helped not only 
to d i s t r i b u t e new.olive v a r i e t i e s but also to disseminate 
more r a t i o n a l c u l t u r a l p r a c t i c e s . 
The increase i n tree tax could make the Libyan peasant 
more aware of the value of the tree. 
A l l these suggested improvements require the whole 
hearted p a r t i c i p a t i o n of an enlightened and stable p o l i t i c a l 
regime. Although the Libyans are open to suggestion and 
respond w e l l to advice and demonstration only government aid 
and concerted cooperative action can bring about a quick change 
i n the p r a c t i s e s and economy of the r u r a l population« 
Conclusion., The o l i v e i s cultivated under a variety of 
systems but the main d i s t i n c t i o n i s between the peasant 
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Libyan and commercial I t a l i a n systems. The d i s t r i b u t i o n of 
the types c f farming i s determined by several f a c t o r s , . 
h i s t o r i c a l , economic and environmental. 
The Farm samples and questionnaires revealed that: 
(1) The I t a l i a n s are technically more advanced than a l l 
the Libyan systems with the exception of the Hawazas. But 
changes are occurring as a r e s u l t of c u l t u r a l contacts, over-
seas aid and the stimulus of independence. The Hawazas and 
expansion of regular o l i v e plantation i n the Steppe areas 
signify some advance* 
(2) The re l i a n c e on i r r i g a t i o n for high y i e l d s and 
regular i t y of production i s increasing along the coast and 
Jefara. " b i s i s a response to new external markets end. to 
new i r r i g a t i o n equipment. 
(3) Peasant agriculture i s gradually being replaced 
by small commercial economies e s p e c i a l l y i n the coas t a l oases 
where I t a l i a n and European influence has been strongest and 
where the t r i b a l system has v i r t u a l l y ceased to operate. 
ih) The Jebel and peripheral areas of the Steppe are 
suffering from a permanent l o s s of population* I n p a r t i c u l a r 
the l o s s of a labour pool i s effecting I t a l i a n private 
concessions from which the previous I t a l i a n labour groups 
have emigrated. 
(?) There are serious dangers i n the system of mono-
culture as practised by large I t a l i a n concessions. The 
problem of labour supply i s f e l t even more acutely on such 
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farms where billy seasonal labour i s required. I n poor crop 
years these fasaas suffer badly from t h e i r r e l i a n c e on one crop. 
C6) The expansion of o l i v e c u l t i v a t i o n i s only l i k e l y 
to come from the Libyan sector of the community. I t i s 
expected that the I t a l i a n s w i l l concentrate on consolidation 
with some i n t e n s i f i c a t i o n . 
(7) The differences i n the two systems r e s u l t from 
experience i n education and c a p i t a l resources rather than the 
environment. Whilst I t a l i a n and Arab systems of o l i v e 
c u l t i v a t i o n are generally adopted to the environment they 
suffer from c e r t a i n economic and s o c i a l defects. These are 
(a) under prevailing conditions of a r i d i t y the dry farmed* 
sp e c i a l i s e d o l i v e plantations on the large I t a l i a n 
concessions would appear to be uneconomic ; ;u 
Cb) Arab farms i n the coas t a l belt are generally too small 
and should be increased to at l e a s t f i f t y hectares. 
Although economic returns are d i f f i c u l t to estimate i t 
appears from the examples quoted I p.. ) that the large 
private I t a l i a n concessions are experiencing c e r t a i n d i f f i c u l -
t i e s induced by labour problems* the climate and the system 
of monoculturei 
There are four ways I n which the r a i s i n g of y i e l d s and 
more regular production could be achieved. They are bound up 
with the problems of land settlement i n an a r i d zone and the 
best way to r e h a b i l i t a t e economically and s o c i a l l y a r u r a l 
population, the majority of whom are i l l i t e r a t e . A l l the 
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suggested solutions involve a high degree of government action 
so that p o l i t i c a l s t a b i l i t y i s e s s e n t i a l . This i s necessary 
not only for rapid attention to problems but also to continue to 
a t t r a c t the economic and technical help of other nations. 
These problems should a l l be assessed i n a regional 
context. 
In contrast to the coastal p l a i n many parts of the Jebel, 
with the exception of K s e l l a i a , are faced With the prospect 
of a declining population. There i s therefore no population 
surplus to encourage the' expansion of the cultivated area, 
iforeover there are few large areas where extensive develop-
ments could take place* In order to make up f o r the 
deficiency i n numbers any ideas of expanding the dry farmed 
area must r e l y on cooperative e f f o r t or group action; where 1 
r a i n f a l l i s adequate and water i s available for flooding 
systems* 
The s e t t l e d population of the Jebel i s accustomed to 
building rudimentary dams, terraces and the execution of these 
by cooperative undertakings would enhance o l i v e c u l t i v a t i o n 
and lessen the demands on a small population. Development of 
watershed basins p a r t i c u l a r l y i n the eastern Jebel, by 
f a m i l i e s of the same cabdla would appear to offer p o s s i b i l i t i e s . 
CHAPTER V I I I 
Ol ive Oil I n d u s t r y ond C o m m e r c e 
Olive growers i n -orthsra T r i p o l i t a n i a are primarily 
interested i n the production oi' edible o l i v e o i l s the 
production or inedible or sansa o i l remains a secondary 
industry. ihere are no sp e c i a l i s e d plantations devefced 
- e n t i r e l y to the production of edible o l i v e s . Saeh year only 
about 1,500 l ie t r i e tons of pickled o l i v e s , both green and 
black, are produced. 
Acrid production of o l i v e o i l has slioyn a long upward 
trend i n the present century, increasing by seven m i l l i o n 
quintals f r a a 193k-lSto7 with a niaiaua of f i v e B i l l i o n 
quintals and a aaxiiiim of eleven m i l l i o n . 
Table 54 
Average Year Production (1,000 quintals) 
Production % 1909-1
1* 
to 28-29 510 1929-30 to 1933-31* 
8.1 19 
935/ 
1936/7 
1937/t 
10,961 
7*376 
1938/9 7,150 
1939A0 9,100 /41 9 ? 0 A l 6,990 
1 9 W 2 8 M0 
19*2/ 8 194-19W5 6,550 
nl . £ 1945/0 5*330 
1 9 W 7 8.200 
1909-10 to 191^  
192?t-25  -  5,gD 100 
1^ 5*1 
138A 
15S 
122 1£5-C 125.0 
121.0 
l5*f.2 
118 .*f 
11+3*6 
111.0 90.3 122.0 
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This trend i s associated with the growth of new plantations 
and the improvement i n manufacturing techniques. Between 
19**9/5° and world output of o l i v e o i l has averaged 
1 m i l l i o n metric tons of uMch 99£ w a s , produced by 
Mediterranean countries. During the l a s t s i x years a t h i r d 
of the world production has come from Spain and one quarter 
from I t a l y . These two, together with Greece, Portugal and 
the countries of Eorth A f r i c a , have accounted for approximately 
90}* of the t o t a l volume of production. In the l a s t 30 years 
t h i s increase i n production has been at the r a t e of or 
about 5,000 tons. I n terms of area cu l t i v a t e d T r i p o l i t a n i e 
cones seventh to Spain, I t a l y , Greece, Portugal, Tunisia and 
Turkey. 
Table JF5 
Area, nuefcer and density of d i v e trees In selected 
countries of the world. 
Area fio* of trees i n 1,000 ha's production Density 
1,0005s per ha. 
SOTiOPE 
Spain 1*900 176,000 75 
I t a l y ! j l 6 l 1^.000 135 
France 80 12^0 160 
Greece 500 60,500 120 
Ai'iBRICA 
Argentine 7 200 100 
0.S*A. 11 1,600 150 
ASIA 
Palestine 9f 6*500 120 
Turkey 750 26,500 ko 
Syria & Lebanon 90 9,000 100 
AFRICA 
Algeria - 8,500 -
Tunisia 300 13.300 60 
Tr i p o l i t a n i a 105 2,*f8& 23 
Total Average 5,500 ^68,200 90 
Other o l i v e growing countries inculde Albania, Portugal, 
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Yugoslavia, C h i l e , ilaxico, Peru, Uraguay, Cyprus, Iraq, 
P e r s i a , Sgypt, Jfcrocco, A u s t r a l i a . 
The density of the plantings for t r e e s i s production i s 
however the lowest o£ a l l countries. Although "tfipolitania 
only produces on averege $ of the t o t a l output I n the 
I-Jediterranean, the p?oAuctior. of o i l per tree cetwares 
favourably with the leading pfcoducir^ countries. 
Table £6 
Average Production O i l per xrees (1950. 
O i l (kilogrammes) 
Tunisia 2.6 
Algeria 2*5 
Spain 2.1 
T r i p o l i t a n i a 2.0 
Greece 1.6 
I t a l y 1.3 
Olive o i l production i n T r i p o l i t a n i a has exhibited a 
more rapid expansion. I n the pre-war years between 1927/6 
and there was an average production of 2,111 metric 
*ons of o i l , as against the average of 3jl79 metric tons for 
the years a f t e r the v a r 9 19^5/6 to 1956/7. However the r e l a -
t i v e proportion of low producing years has not shown any signs 
of decreasing. They made up 55% of producing years before 
the war and 60$ afterwards. 
The gradual expansion i n o i l production i s a r e s u l t of 
the extensive planting c a r r i e d out by the I t a l i a n s . I t i s 
expected that production w i l l continue to augment as nearly 
5 0 $ of the trees are s t i l l immature. 
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The outstanding feature of o i l production i n T r i p o l i t a n i a 
and the r e s t of the Mediterranean countries remains the 
pronounced fluct u a t i o n from year to year. This provides a 
wonderful opportunity f or the speculator and hoarder, iMore-
over the most d i f f i c u l t economic problems stem from the 
extreme v a r i a b i l i t y of the crop. The f a c t that the annual 
fluctuations occur more or l e s s r egularly, and i s due to 
ir r e g u l a r o l i v e harvests* should be stressed since t h e i r 
magnitude i s s u f f i c i e n t to be the dominating factor i n the 
pr i c e , income and trade s i t u a t i o n i n the o l i v e o i l economy, 
and a l l measures adopted nust take into account the v i r t u a l 
certainty that t h i s phenomena w i l l continue. (Table 57) 
I t i s seen from the table that years of scarce and glut 
production do not always coincide f or a l l Mediterranean 
countries. Harvests i s Spain and I t a l y have shown a pronounced 
tendency to r i s e and f a l l together* w h i l s t the s i z e of the 
Tunisian and Tr i p o l i t a n i a n crop frequently v a r i e s at the same 
time i n the opposite di r e c t i o n . 
Sansa o i l production has shown the same tendency to 
fluctuate w h i l s t the tabled o l i v e s have a steady production 
since most are grown under i r r i g a t i o n and production i s small. 
As w e l l as the national variations i n output, the regional 
variations within the country are of some significance. The 
plantations of the coastal p l a i n and the Jefara control the 
national output. In outstandingly poor r a i n f a l l years, 
production from the dryland plantations of the Jebel i s 
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negligible. Even so these are capable of extremely high 
production i n good years. But i n drought years production 
of o i l r e t r a c t s to the c o a s t a l p l a i n where the semi-irrigation 
of the o l i v e seems to prove a saving factor. Because the 
Jebel remains primarily an o l i v e growing area, but highly 
susceptible to r a i n f a l l v i c i s s i t u d e s , there i s much to be 
s a i d f o r increasing the semi*irrigation of the o l i v e i n the 
good water supply zones, so that national production can be 
maintained i n drought years. On the other hand new plantings 
i n the J'ebel could ameliorate the wide changes i n production 
experienced. 
Va^ue of o l i v e o i l output. The importance of o i l production 
i n the material economy i s emphasized by the f a c t that o l i v e s 
f o r crushing represent one of the p r i n c i p a l sources of cash 
income for a large section of the population - labourer, 
farmer, merchant and o i l m i l l proprietor a l i k e . I n value of 
t o t a l crop production o l i v e o i l ranks second only to barley 
and livestock products. A s i m i l a r s i t u a t i o n p r e v a i l s i n 
Tunisia, w h i l s t i n Spain o l i v e o i l production comes fourth i n 
i t s contribution to the value of crops: c e r e a l s , grapes and 
f r u i t t r ees surpass i t . Thus fluctuations i n the value of the 
crop can prove disastrous for the small farmer who r e l i e s 
s o l e l y on the o l i v e as a cash crop.^O) 
Table % i l l u s t r a t e s for a l l years that s t a t i s t i c s are 
avai l a b l e that the influence of variations i n the volume of 
output has determined the general d i r e c t i o n of changes i n 
Table 58 (a) 
Production of Olive O i l i n r e l a t i o n to value, Km-ioiu*. 1*6/7 - 199D7S1. 
Metric Tons 
1933A 1,500 M> 
193V5 2*800 38 
1935/6 900 50 
1936/7 2,300 60 
1937/8 .- 75 
1938/9 2,700 6V 
1939AO 800 
loifOAl 1*600 122 
19*1/2- 1,800 122 
19^2/3 3jif0p 186 
19M-3A 1,200 208 
19W 3,300 156 
(b) Wholesale index prices f o r T r i p o l i Metric Tons Value 
19^6/7 616 100 
19^ 7/8 936 lift 
19^8/9 1,500 126 
19M-9/50 6,000 100 
1950/51 7,000 63 
Mai =£24,0-
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the value of the product at wholesale l e v e l and i n actual 
value. Exceptional years are recorded for the war years 
Cl939#*5) where price s tended to move i n accordance' with 
production. The severe drought of 19^6/7 i s marked by higher 
than average wholesale values. Total value has tended to 
move i n the opposite di r e c t i o n to production: p r i c e s are low 
i n productive years and high i n poor crop years. 
Changes i n gross returns to o i l producers i s d i f f i c u l t 
to measure since there i s no complete information.on prices 
received by growers f o r o l i v e s and for ex^factory pri c e s of 
o i l . Such v i c i s s i t u d e s are more l i k e l y to eff e c t the I t a l i a n 
farming community rather than the peasant l i b y a n farmers who 
are mainly interested i n the immediate crop rather than the 
market price. 
At the present there i s v i r t u a l l y no pric e discrimina-
tion, for the quality of o i l s . The o i l that i s marketed i s 
mixed and blended. I t i s a l l sold at the same price. 
Consumption. The demand for o l i v e o i l i s determined by a 
sp e c i a l reference for t h i s type of o i l . There i s i n p r a c t i s e 
l e s s substitution for o l i v e o i l i n food habits than between 
other vegetable o i l s , and the pr i c e of o l i v e o i l i s corres-
pondingly to some extent independent of other soft o i l s . On 
the other hand sansa o i l which i s used mainly i n the mahufac^ 
tuse of soap can be e a s i l y replaced by almost any other 
vegetable o i l including groundnuts, soya bean and castor seed. 
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There I s therefore greater competition, and l e s s reliable 
consumption demands for sansa o i l 0 Because of the high price 
of olive o i l i t i s not used as a component of manufactured 
products nor i s the edible o i l * as are other soft o i l s * used 
to any extent for non-food products. 
I n Tripolitania the sansa o i l i s mainly consumed by some 
kO small soap manufacturers* There i s practically no 
competition for the olive o i l industry. Only a few factories 
press caBtor seeds and groundnuts are mainly exported* 
Moreover i n comparison with other fats and oil s * where a more 
ela s t i c demand results from the major p o s s i b i l i t i e s of 
substitution* the potential demand for olive o i l i s relatively 
stable* Usually consumption demands bear a direct relation 
to population changes* 
In the Mediterranean area as a whole the population of 
the producing and consuming countries has increased more than 
1^ per annum since 1937^°^ which i s nearly double the rate of 
increase for olive o i l output* On this basis alone i t seems 
f a i r l y safe to assume that markets for the o i l within this 
area could be further exploited. 
No o f f i c i a l information i s available to show the internal 
consumption of olive o i l i n Tripolitania. 
The total consumption annually can be estimated indirectly* 
I t i s based on the difference between production and exports 
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of o i l over the 5 years 1950/51 «* 195^/5* I f the assumption 
i s made that stocks at the beginning of 1950/1 were equal to 
those at the end of 195^/5 then the average annuel consumption 
amounts to 3»l8Q metric tons, which works out, -with a popula-
ti o n of about 750*QOO at 3ust over ^ kgs. per capita. The 
standards of consumption therefore appear lover.than i n other 
parts of North A f r i c a where the average i s 5-7 kgs* per capita. 
I n Spain and Greece consumption runs out at the very high 
figures of 12 and 10 kgs. per capita respectively. 
The domestic market expanded rapidly when the I t a l i a n s 
entered the country and today with a population of 738,000, 
increasing at the r a t e of 1% per annum the potential demand 
amounts to 2,952 metric tons. This i s l i k e l y to augment at 
the r a t e of 29i metric tons per annum. At present the t o t a l 
capacity i s s u f f i c i e n t to meet t h i s demand only i f provision 
i s made for stocks to be c a r r i e d over from one year to the 
nest so as to s t a b i l i s e fluctuations i n production. 
The potential demand varies regionally of course with 
population d i s t r i b u t i o n . I f a further, assumption i s made 
that demand i s the same for a l l c l a s s e s of the population -
nomad, sedentary, r u r a l and urban * then the west coastal 
p l a i n and jefai'a have a potential demand for l»5*f-2i mej&ric tons 
per year, the cen t r a l and western Jebel, h% metric tons and 
the eastern Jebel and east coastal p l a i n , 96O metric tons. 
With the decline i n Jebel population demand i s l i k e l y to f a l l * 
But t h i s l o s s w i l l be made up by the ever growing demands i n 
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the coastal p l a i n . 
Bet-ween the years 3.<ftteJf7, 1950 end. 1952 o i l production 
i n the Western Province fluctuated, between h$Q and 3,000 
a e t r i b tons*. Only on one occasion did the production meet 
the potential demand. I t was met on two occasions i n the 
Eastern Province and only once i n the Central Province. 
Unless output can be Increased and surplus years production 
car r i e d over i t i s quite obvious that Libyan can only enter 
the export market i n a small way* A further limiting factor 
for producers and exporters i s the Moslem preference for 
strong, w e l l flavoured o i l . These are the a c i d i c o i l s which 
are unacceptable i n markets abroad. Whilst these o i l s can 
be exported to refining countries the p r i c e s obtained are 
naturally much lower. 
gaprfrcfltiten Qf Qi* and g^ifid. jLffdustf^eff. The o l i v e o i l 
industry i n northern: T r i p o l i t a n i a i s represented by four o i l 
r e f i n e r i e s , four m i l l s devoted exclusively to the manufacture 
of sansa o i l * and at l e a s t sis: m i l l s which combine the 
processing of o l i v e s with the production c f sansa o i l . The 
sansa o i l i s normally supplied to forty small soap f a c t o r i e s 
and any surplus i s exported*: Foreby these there i s an array 
of o l i v e processing m i l l s ranging from hand operated types, 
rope and timber contraptions, to the most up*to*date super-
presses and centrifuges operated by d i e s e l e l e c t r i c power. 
$here were. 715 such establishments I n 1953 to which a further 
t h i r t e e n have recently been added. 1 
1. Inventory of o i l m i l l s 195B - Dept. of Agriculture. 
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Both the nature end the capacity of the o i l industry has 
changed as a r e s u l t of I t a l i a n expansion ox' o l i v e c u l t i v a t i o n 
and the adoption of European processing equipment and 
techniques. In the l a s t t h i r t y years the industry has been 
characterised by the increased s p e c i a l i s a t i o n and d i v e r s i f i c a -
t i o n i n the processes of o i l manufacture. This i s manifested 
i n the r i s e . o f o i l m i l l s , sansa f a c t o r i e s and r e f i n e r i e s 
which are divorced from the actual c u l t i v a t i o n of the o l i v e . 
The import of duty f r e e machinery and f u e l s , together with the 
e l e c t r i f i c a t i o n of the coas t a l towns, enabled the I t a l i a n s 
to increase the capacity for o i l production. In contrast the 
techniques i n indigenous m i l l s for processing the o l i v e s have 
remained v i r t u a l l y unchanged since Roman times5 the crushing 
of the o l i v e s , the pressing of the paste and the separation 
of the j u i c e s from the water remain as basic features of t h i s 
segment of the industry. 
An indication of the magnitude of the; transformation i n 
the o i l industry i s given i n -fig. 'SKO-. Table 59 
Table 5S>" 
~" State of the o i l industry i n 1932 and 1953* 
T r i p o l i / 
Western Central Eastern Total 
3L<ng 2 9 ^ ,1932 WV WVlW 
Mechanical 3i<7A) 77 10(8A) 7 21C12A) $7 62 135 
Hand and ) ) 7 ) 269 ) 196 ) 1+72 
animal ) ) ) ) ) 
operated) )(h) 29 • 302) 196 537) 18 9^3) 108 
Sansa M i l s 2 3(6°) 1 1 3 10 
Refineries h ~ ~ - ~ h 
(74) - Machiae equipment but animal t r a c t i o n . 
1932: A. Fe r r a r a : L'industria aleoria i n Trip.., Rome 193**» 
19^s Department of Agriculture-
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I t appears from the table that most progress i n the 
conversion of inaminstely operated presses to motor powered 
presses has been achieved along the c o a s t a l p l a i n and Jefara 
and n a t u r a l l y i n the areas of I t a l i a n settlement. Outside 
these areas the Libyan grower s t i l l r e l i e s f or the most part 
on the primitive hand and animal operated presses. 
The majority of the mechanical m i l s , sansa f a c t o r i e s 
and r e f i n e r i e s are owned by I t a l i a n s 9 i n cooperatives. Only 
16 are p r i v a t e l y managed^ P r a c t i c a l l y a l l the- I t a l i a n 
demographic settlements contain the cooperative o i l press* 
Usually the larger concession farms are equipped with t h e i r 
own presses. She Libyan owned mechanical m i l l s are located 
mainly i n the c o a s t a l belt and eastern Jebel. These are 
managed cooperatively or e l s e by s landowner* Elsewhere i n 
the western and c e n t r a l Jebel most of the hand operated presses 
are evened by the farmers themselves whilst the animal operated 
press remains as a separate entity. 
O i l Presses. The mechanical m i l l s now account for the greater 
part of o i l production i n Northern T r i p o l i t a n i a but t h i s 
v aries according to harvests and t h e i r d i s t r i b u t i o n . In a 
high productive year many of the primitive presses are brought 
into action but i n an average year they command l e s s than 
5/i of the o i l manufactured. 
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Table 6®. 
% of national output of o l i v e s processed by 
Slumber ^National output of 
processed o l i v e s * 
Old mechanical m i l l s 580 3% 
Standard Mechanised M i l l s 100 52$ 
Modern M i l l s 
35 3©^ Others ? 155* 
Old Meebu; inilTs - Hand and animal. • • ~" 
ffftrffipp; capacity. Because of the d i v e r s i t y of o i l producing 
f a c t o r i e s and the fluctuations i n the o l i v e crop i t i s 
d i f f i c u l t to estimate the working capacity of the d i f f e r e n t 
m i l l s . Such s t a t i s t i c a l information as e x i s t s can only give 
an approximate producing capacity with which there may be 
wide deviations. Whilst the difference i n working capacity 
between modern m i l l s and the most primitive types i s marked, 
there i s a whole range of medium sized m i l l s whose capacity 
range i s not very d i s s i m i l a r . These are designated standard 
mechanical m i l l s and on average t h e i r d a i l y working capacity 
amounts to about 3 metric tons of o l i v e s i n an eight hour day, 
By comparison the modern m i l l s can manufacture about 5 metric 
tons of o l i v e s per day whilst the older m i l l s process only 
0.2 metric tons i n a day. 
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Table .£61 
Distribution by Province of o i l presses according 
to the amount of o l i v e s processed i n a 10 hour day. 
Province 
Capacity 
( i n quintals) Tripoli/Western Eastern Central Total 
0*4 2** l$h 321 **8l 
5^9 15 50 9 7»f 10*1V lh 33 - h7 
15*19 15 10 - 25 20-29 21 12 33 30*39 8 25 33 
M5-J+9 8 5 - 13 2 2 1 5 75*99 3 3 100-199 _ 1 1 
715 113 271 715 
The fcsble i l l u s t r a t e s that there are 715 o i l s d l l s i n 
the region capable of processing between 3960 and 7500 quintals 
of o l i v e s per day. Assuming the t o t a l length of the working 
season to be 60 days, the t o t a l potential capacity for olive, 
processing varies between 237s600 and 450,000 quintals. The 
quantity of o l i v e s worked could of course be doubled or even 
trebled by extending the d a l l y working period or the season 
to 99 days. In view of the f a c t that the production of o l i v e s 
averaged 379$000 quintals between 1953-4 to 57/8 with a 
msxiiaus of 713,000 quintals i t ; appears that the existing 
f a c i l i t i e s are adequate for present needs and those of the 
immediate future. 
There are however s i g n i f i c a n t regional contrasts i n the 
d i s t r i b u t i o n of the o i l m i l l s . 
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The Jefara and west coastal p l a i n appear adequately 
served by a large number of medium and high, capacity m i l l s * 
In a season l a s t i n g 60 days the m i l l s located i n t h i s area 
can manufacture between 110,700 and 161,100 quintals of o l i v e s 
which i s adequate even for the very productive years as i n 
1950 when 150,000 quintals of o l i v e s were produced. 
She manufacture of o l i v e s i s car r i e d out i n the eastern 
Jebel and east coast p l a i n by medium capacity m i l l s and a 
r e l a t i v e l y large number of low capacity m i l l s with a d a i l y 
productive capacity of between 121,800 and 201,2^0 quintals. 
In an average year they are capable of manufacturing a l l the 
ol i v e s produced* But i n the western and cen t r a l Jebel the 
o i l industry i s monopolised by the low Capacity m i l l s which 
can barely meet glut production years. 
The correlation of o i l m i l l c a p a c i t i e s with o i l produc-
t i o n on a provincial b a s i s can only give an approximate idea 
of the adequacy of o i l pressing f a c i l i t i e s * The etsact 
d i s t r i b u t i o n of the primitive presses i s not known since they 
are r a r e l y i n use year a f t e r year* 
In a very general way the higher and most consistent 
producing areas are served by the medium and high capacity 
m i l l s * However the d i s t r i b u t i o n of the m i l l s according to 
ownership needs further research* Most of the high capacity 
m i l l s are owned by I t a l i a n s for the manufacture of t h e i r own 
o l i v e s but the proportions are unknown. 
BefifosrJLes. The four o l i v e r e f i n e r i e s are l o c a l i s e d a t 
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T r i p o l i and have fi t o t a l yearly processing capacity of 20,000 
tons of o i l which appears ample for present requirements and 
i n the immediate future. 
Methods of Processing. The methods of processing o l i v e s 
have been grouped into three categories according to t h e i r 
diverse phases of o r i g i n . 
(1) y f T e - I t a l i a n 
(2) I t a l i a n 
(3) P o s t ^ I t a l i a n 
In general those o i l processes which were i n use before 
the I t a l i a n s arrived are operated by hand end animal; the 
l a t e r models are operated by water 
i¥e^ I t a l i a n . The extraction of the o i l p r i o r to I t a l i a n 
colonisation ;ras c a r r i e d out by the rudimentary system of 
Darb^el^Jfe (separation by water) end 'Masava (from 'Assara* to 
press)* 
The Dayb--el*-Me system consists e s s e n t i a l l y i n the crush-
ing of the o l i v e between two l a r | e stones or with a rotating 
arm$ i n placing the crushed paste i n a tub or hole i n the 
ground, or i n a s e r i e s of stone l i n e d holes, communicating 
«£th each other; pourtng hot and cold water over the paste 
and beating or trampling the paste to separate the o i l from 
the water (Plate IXlTf). 
With the second system of Masara the extraction i s 
accomplished through pressing . I t repeat^ i h d e t a i l the 
Soman or prerRoman technique. 
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The Maeara i s frequently constructed underground and 
therefore i t l a c k s l i g h t * a i r and c l e a n l i n e s s . I t was 
reported that t h i s preference was i n order to keep a constant 
temperature during the period of extraction i n autumn and 
winter* so as to render the o i l more f l u i d , and thus assure a 
greater return from the pressing; e a s i e r separation and 
p u r i f i c a t i o n of the o i l . T y p i c a l l y i t consists of a narrow 
entrance and steeply i n c l i n e d shaft which leads underground to 
a large cavern ( f i g * h i ) . Here the main area i s destined for 
the working of the o l i v e s . The simple crusher and press i s 
set up here. Around the cavern are small recesses f o r the 
storage of o l i v e s and o i l residue. Close to the press are 
situated, several small r e c i p i e n t s f o r the decant at ion and 
storage of the o i l . Local materials of oliv e wood, palm 
binding and stones are used i n t h e i r construction* 
The d i s t r i b u t i o n of the darb-el-*me coincides with that 
of the o l i v e groves and more humid areas. Whilst t h i s i s true 
of the ISasara the miocene cl a y s and calereous c r u s t have an 
obvious l o c a l i s i n g e f f e c t i n the Jebel. 
Sample A. 
A t y p i c a l Bffasara was examined close to the town of Garian 
( f i g . h i ) . The press was p r i v a t e l y owned and operated by 
two men and a camel. The press was reported to work only i n 
abundant crop years and was i n a c t i v e during 1958/9 season. But 
i n the 1957/3 harvest i t had worked f i f t y days. The recent 
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i n s t a l l a t i o n Of a modern cooperative o i l press at Garian was 
reported to have taken away much of the custom. Each workman 
receives two l i t r e s of o i l every twenty four hours and the 
proprietor I s likewise paid i n kind. 
I n a twelve hour day the Masara has a nuajslmum capaci ty of 
ka& quintals of o l i v e s with a return i n o i l of about 13%. 
However the o i l i s strongly a c i d with a content of 6*7$* 
No use i s made of the black water l e f t a f t e r separation 
but tlie dry sansa i s retained a s f u e l , 
P o s t - I t a l i a n . The I t a l i a n s transformed the l o c a l o l i v e o i l 
presses by adapting them to e l e c t r i c and d i e s e l power. Although 
they have retained the same processes of crushing, pressing and 
separating, mechanisation has greatly f a c i l i t a t e d . tne operations 
and Increased the productivity. Typi c a l l y the m i l l s are b u i l t 
above ground and enclosed. The processes are organised on a 
factory B a s i s with the equipment arranged i n a successive order 
of use. The m i l l s vary i n s i z e and range of equipment, 
depending on the wealth of the proprietor.( s)» and the objectives 
of production* Their d i s t r i b u t i o n i s c l o s e l y r e l a t e d to oliv e 
growing areas and also to the e l e c t r i f i e d zone I n the coa s t a l 
p l a i n . 
Sample B. 
This Arab&owned m i l l was located i n the v i l l a g e of Benl 
Le t on the Cussabat p l a i n . I t i s t y p i c a l of the standard 
mechanical m i l l with a productive capacity of 80 quintals per 
day y i e l d i n g about 20 - 25% i n o i l . The owner combines m i l l 
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operations with farming. 
The equipment of the m i l l comprises a small d i e s e l motor, 
which operates a crushing machine and two hydraulic presses. 
I n addition there i s a large storehouse f o r o l i v e s and sansa. 
The o i l i s marketed at Cussabat. 
Sample C. 
This I t a l i a n cooperatively owned factory at O l i v e t t i i s 
i n operation, on an average* 2£ - 3 months a year "beginning i n 
October. I t c a t e r s for 70 demographic farms and processes 
o l i v e s mainly of the Enduri and Oariani v a r i e t i e s . 
Uith a mechanical crusher* two hydraulic presses and a 
c e n t r i f u g a l separator* the m i l l can produce 70*80 quintals of 
o l i v e s i n 2h hours. The y i e l d I n o i l from the pressed o l i v e s 
i s about 187) by weight. A l l the sansa i s sold to the Hems 
factory. 
Sample D. 
This private I t a l i a n olive factory i s one of the most 
modern i n T r i p o l i t a n i a . I t i s situated i n the centre of the 
S.A.F.I.C. estate which i s located on the northern edge of 
the Tarhuna plateau ( f i g * h2). (plate L X X V l ) 
The factory serves a private I t a l i a n concession on which 
20*000 o l i v e s are grown i n extensive dry farmed plantations. 
The equipment and processes of the m i l l ensure an o i l of high 
quality ( lrA i n a c i d i t y ) and a y i e l d of afcout 27$ of o i l flrom 
the o l i v e s . I n season, the factory which has a productive 
capacity of 200 quintals of o l i v e s per day* works f o r about 
411 
12 hours a day. Curing t h i s period nineteen men are employed. 
By working only the o l i v e s from the estate the homogeneity of 
the o i l can be assured as also can the speedy trans f e r of 
f r e s h o l i v e s to the factory. A l l the o i l i s sold to merchants 
from T r i p o l i . 
In productive e f f i c i e n c y , capacity and quality of o i l 
produced the Masara and Darb e l Me methods of processing 
cannot compare with the modern European m i l l s . The former 
are only of value i n a peasant economy as they can be e a s i l y 
constructed from l o c a l materials found i n the o l i v e growing 
areas. 
European hydraulic presses y i e l d i n the region of 30$ of 
o i l from the processed o l i v e s . But with the Masara and Darb 
e l Ke the pressure i s s u f f i c i e n t to .obtain only 22.7$ o i l 
and 13*8$ o i l respectively . ^ l u r i ^ G - ^j,«fc,i!.) • 
Turning now to the question of o i l quality we f i n d that 
from the researches of Dr. Koreschlni (191^) o l i v e s 
processed by these primitive methods i n Msellata and Garian 
yielded an o i l with a 6*8$ a c i d i t y . He estimated that t h i s 
was a r e s u l t of a delay i n harvesting and pressing. This 
was caused by the low production capacity and poor storage 
f a c i l i t i e s of the processing u n i t s . I n the standard mechani-
c a l m i l l s the quality of the o i l does not d i f f e r pronouncedly 
from that Obtained by indigenous m i l l s . But i n the modern 
m i l l s , e s p e c i a l l y those equipped with washing machines, 
adequate storage space and c e n t r i f u g a l separators, the a c i d i t y 
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i n the o i l i s generally below 1% and three or more grades 
of o i l can be obtained.(Plates LXXVIII LLXXVIIa,-b ) 
This brings as to a t h i r d distinguishing feature of the 
primitive presses. In these m i l l s the number of pressings 
i s limited so that only one grade of o i l i s obtained and l i t t l e 
use i s made of by-products. However i n the modern m i l l s 
two to three pressings are possible. The f i r s t produces 
the high grade o i l s . The r e s t can be blended with high grade 
o i l s and made acceptable for consumption* 
The indigenous presses have not the power to press' green 
o l i v e s so that the producers are forced to wait u n t i l the 
f r u i t s are soft and often overripe. I n such a condition the 
a c i d i t y of the f r u i t i s natur a l l y increased* L i t t l e use i s 
made of the pulp remaining after the f i r s t pressing. 
There are other reasons why o l i v e s i n t h e i r best state 
are often prevented from being processed Immediately. 
Most of the large libyan^fiarms and I t a l i a n farms r e l y on 
hired labour. When however cereal sowing coincides with the 
ol i v e harvest labour problems a r i s e . As a r e s u l t the o l i v e s 
cannot be harvested i n one campaigns where storage f a c i l i t i e s 
amount to no more than holes i n the ground then the f r u i t s 
become susceptible to fungi and diseases. Since the l o c a l 
market requires highly a c i d i c o i l s there i s l i t t l e incentive 
to apply corrective measures. 
I D general the I t a l i a n o i l m i l l s and modern European 
presses are confined to o l i v e growing areas. Most of them 
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are permanently s i t e d close to the plantations they serve. 
There i s i n consequence very l i t t l e mobile equipment which 
could "be transferred to differ e n t areas depending on the 
variable c l i m a t i c conditions. By and large they serve 
r e l a t i v e l y homogeneous plantations i n the same region. But 
the indigenous presses are used to manufacture o l i v e s from 
d i f f e r e n t v a r i e t i e s and i n different s t a t e s of preservation 
and consequently the quality of the o i l suf f e r s . However 
i n times of drought or poor producing years they can be closed 
down e a s i l y whereas the modern m i l l s are seriously affected 
by short seasons and fluctuating production* One solution to 
t h i s seasonality of production would he for the f a c t o r i e s to 
manufacture o i l seeds f o r the remaining months. These could 
be blended with o l i v e o i l f or the domestic market and thus 
release more of the l a t t e r f or export. 
I n an e f f o r t to modernise o i l processing m i l l s i n Libyan 
farming areas a scheme for the erection of cooperative modern > 
O i l presses was devised by the Government, Because of the 
cost of i n s t a l l a t i o n and working the f a c t o r i e s were to he run 
oh a cooperative b a s i s . 
Operation Zitun (AH. ojjlye) was i n i t i a t e d i n T r i p o l i t a u l a 
at the request of L„P,D0S,A0 (Libyan Public development and 
s t a b i l i s a t i o n Agency), I t s general purpose was to help 
Libyans produce o l i v e o i l * e s p e c i a l l y i n the Jebel zone* to 
be extracted i n improved conditions so as to become of 
exportable quality, to be eventually blended with other good 
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o i l s produced by modern extracting plants on the coast, to 
form uniform \ots of properly graded standard quality to be 
offered i n the international market, eventually under t h e i r 
own Libyan band. The scheme i l l u s t r a t e s the cost of erecting 
modem m i l l s and the extreme d i f f i c u l t i e s faced by producers 
I n the Jebel who have to r e l y on small capacity m i l l s . ?he 
cost of conversion from animal and hand operated presses to 
mechanical motor driven units i s normally too high except 
for the more itealthy Libyans or cooperative s o c i e t i e s . 
I t was hoped also that the adoption of new machines 
might lead to the improvement of growing and picking technic 
ques (upkeep of nurseries, tree-pruning campaigns, an t i 
p a r a s i t i c campaigns e t c . ) . These could hardly be j u s t i f i e d 
i n the eyes of growers i f o l i v e s were continually being 
wasted i n the old Roman presses, producing a barely edible 
f l u i d . The scheme was to be operated on a cooperative basis 
which might subsequently be extended to other f i e l d s such as 
finance and c r e d i t . 
Only one comparatively modern press existed f o r 2^0,000 
trees between Garian and Nalut. I t was therefore suggested 
that four small, portable, modern high pressure presses should 
be set up as near the o l i v e groves as possible at Jefreng 
Gar ian , Giado and Nalut. The proximity to the o l i v e groves 
of the machines was e s s e n t i a l i f the processed o l i v e s were to 
be packed f r e s h , unbruised and of lovr a c i d i t y . 
A 
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Although there eras I n i t i a l enthusiasm amongst the growers 
i t was followed by • .... indecision* f e a r of r e s p o n s i b i l i t i e s , 
attack "by merchants and money lenders, and i n t e r t r i b a l 
antagonism. F i n a l l y a f t e r many weeks* work the Government 
granted a subsidy of £h0,000 to the cooperatives and the 
L^P*D»G.A* provided £L2Ct000 for the purchase of superpresses. 
These were "bought and i n s t a l l e d by a sp e c i a l i s e d mechanic who 
gave instr u c t i o n s to l o c a l mechanics on the method of 
processing the o l i v e crop. I n 1956 & limit e d company was set 
up consisting of representatives of the oli v e grove owners. 
This so c a l l e d * Jewell a* Company provided f i n a n c i a l hacking to 
the "building of the cooperatives and the presses were se t up i n 
the Gctoher of that year. By the 11th of October of that year 
there were 610 cooperators at Nalut with 6,100 o l i v e trees* 
275 at Giado with h,300 trees and 96 at J e f f en with 2,800 trees. 
According to the status of the Cooperatives the cooperator 
who "brings o l i v e s must leave 10S3 of the o i l produced as 
payment. After substracting t h i s amount the cooperator can 
s e l l a l l or part of the remaining o i l to the cooperative and 
get a provisional p r i c e which w i l l "be adjusted a t the end of 
the o l i v e campaign. The p r i c e s of the o l i v e s are to he fi x e d 
on the oasis of o i l quality and y i e l d i n o i l of the o l i v e s * 
Those farmers not wishing to "become raemhers of the cooperatives 
could s t i l l s e l l t h e i r o l i v e s and oh t a i n a f i n a l p r i c e . Each 
of the m i l l s can process about 500 tons of o l i v e s which would, 
y i e l d roughly shout 100 tons of o i l . 
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L.P.D.S.A, produced £10,000 from their 1956/7 "budget for 
the erection of the four mills, £20*000 was donated from the 
Libyan Finance Corporation. This was used as noted for the 
purchase of presses. Operations "began i n the 1956/7 seaeon. 
Table 57. 
Production of o i l from the Jebel cooperative o i l m i l l s . 
1956/57 1957/58 
Garian cu l i 55»97 Garian .« *q..li 71»96 
Jefren M H i*2>99 Jefren " 55 57.12 
Giado 57,51 Giado " " Ul.36 
Nalut * n ° 27»S8 Kalut " 1S 27,34 
I n the following year production at Garian and Jefren was 
exceeded whilst Giado and Nalut suffered only slight losses. 
Sample E. 
(3) Cooperative Oil Factory at Garian. Sihis small factory 
i s located on the main road about ! mile from the centre of 
Garian ( f i g * k3). The factory was ereeted as a result of 
L.P.D.S.A. enterprise and capital and i s run on cooperative 
lines* Anyone can "bring their olives to be processed, 
provided that they leave 10$ of o i l i n payment. I t has been 
used predominantly i n poor harvest years whereas bonanza years 
have brought the more widely dispersed primitive mills into 
action (Plate LXXlV). 
25-27 quintals of olives can be processed i n a day 
yielding on average 25-30 l i t r e s o i l every quintal of olives. 
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The collection ;m& marketing of the o i l i s carried out by 
Consorcio Agrario on "behalf of the producers» 8 ansa I s sent 
to the Gheradi mi l l at Tripoli. Responsibility i s therefore 
taken out of the producers* hands and their interests are 
carefully guarded on the market. 
Six workers are employed at the m i l l , three labourers* a 
mechanic, clerk and watchman. During the 1952/9 season 398.1 
kgs» of olives were ivorked for a return of 10 l i t r e s of o i l . 
The season only lasted 20 days. 
The total cost of the m i l l installation amounted to 
£30,0C0. 
Subsequently five more modern olive o i l extracting plants 
of the sane type were set up entirely by private Libyan capital 
and i n i t i a t i v e . Three were erected near Zuara, one i n Cabao, one 
i n Gasr e l Chiar and one at e l Khadra. Table 57 shows the 
production of o i l from the far Jebel presses i n 195C/7 and 1957/8. 
Small farmers using cooperative o i l mills are faced with 
many problems. A l l of them want to use the f a c i l i t i e s at the 
same time. Since there are only certain days which are 
suitable for pressing large Quantities of the olives w i l l have 
to be stored. During this period, I f storage f a c i l i t i e s are 
below standard, then the quality of the olives and consequently 
the o i l w i l l diminish. 
Another problem involves the management of the cooperative 
presses. I f an expert i s employed and the season i s short 
then expenses w i l l obviously be excessive. On the other hand 
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i f the selection of a manager i s not s t r i c t the resultant work 
may "be inefficient. 
Some d i f f i c u l t i e s of labour and poor communication have 
been encountered at Nalut "but the r e s t would appear to be 
prospering. 
Storage capacity* The o i l and olive storage capacity of the 
mills* farms and warehouses i s very limited. I n the mi l l s 
themselves only 5*000 quintals of o i l could "be stored and 
carried over from one year to the next. Unfortunately the 
storage capacity outside the mills, i n private warehouses and 
Government establishments* i s not known hut i t i s not l i i i e i y 
to exceed 20*000 quintals of o i l . At the moment therefore* 
with average production of o i l Oscillating between 2*000 and 
6*000 metric tons* olive stocks cannot he carried over from 
year to year to help reduce crop fluctuations and wide price 
movements. 
She storage of olives* except i n the modern mills* i s 
also very unsatisfactory. Usually i n the modern mills the 
olives are stored i n racks or sacks and are thus relatively 
safe from damage. Medium sised mills have a storage capacity 
of between 5-30 quintals* and large mills between 20-30 quintals. 
However i n the indigenous mi l l s the olives are stored temporarily 
i n holes and rock caverns which are liable to pest attack and 
have a considerably smaller capacity. Because of the low 
productivity of the equipment i n these mills storage i s often 
prolonged with a consequent deterioration i n the quality of the 
i -m-
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olives. 
As a means of alleviating this situation Consdrcio Agrario 
have recently acquired a former wine storehouse at Castel 
Benito, Here practically 1,000 quintals of o i l can he stored* 
blended and exported. Other opportunities like t h i s ought to 
be considered since such measures can contribute substantially 
to the st a b i l i t y of the o i l industry. Good storage f a c i l i t i e s 
are necessary also to counteract the wide dispersion of olive 
plantations and mills particularly i n the Jebel, 
A comparatively short v i s i t was made to Sfax i n Tunisia 
during the olive harvest of 1958/9. I t was interesting to 
compare the techniques of o i l fabrication i n the two areas 
which have broadly similar environments and where European 
influence has been effective. Unlike the olive producing 
areas served by Sfax the areas of cultivation i n Tripblitenia 
often suffer from inaccessibility and isolation. For example 
the western Jebel i s poorly served by main roads. Furthermore 
the specialisation i n o i l production for export i s more limited 
than i n Sfax where even the small farmer i s a commercial 
producer. There i s therefore i n Tripolitania a greater 
diversity of o i l manufacturing equipment with a dispersed 
distribution, whereas in southern Tunisia the o i l pressing 
industries and commercial centres are localised at Sfax. Whilst 
the French encouraged the Arabs to produce for export* the 
I t a l i a n s neglected their counterparts i n Tripolitania„ 
Sanaa o i l mills. The It a l i a n s were responsible for the growth 
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of the sansa o i l industry; i t was prompted by the high price 
of o i l on the I t a l i a n market during 1920-30. A l l the m i l l s 
are localised i n the coastal areas and predominantly i n the 
Vicinity of TaSlpoli. 
normally 100 kilos-of olives yield about 150 kilos of 
sansa i n which remains at least &% o i l . The methods of 
extracting t h i s o i l i s done by a solvent process. 
Sample E. 
Sansa o i l and soap factory at Horns (Plate LXXV). 
The sansa factory at Horns was established i n 1925 to work 
the sansa from Msellata, Horns and Zliten. I t s hinterland now 
includes customers i n Tripoli* Misurata and Tarhuna* Foreby 
the extractor there i s now a small soap factory. 
The process consists essentially of drying the sansa i n 
a large chamber by passing hot a i r through i t . The dry sansa 
i s then transferred to 6 extractors with a capacity of 50 
quintals of sansa. Trichlorltine i s passed through the eansa. 
I t absorbs the o i l which i s then transferred to two d i s t i l l a t o r s 
where the solvent evaporates and leaves the o i l extract. The 
solvent passes below into water where i t i s stored for further 
use. 
The water i s obtained from two wells located i n the 
courtyard. 
The crude o i l i s then transferred to the refinery which 
decreases the acidity to 1-1.5/2* removes smell by cooperation. 
The o i l with acidity higher than 25% i s used for soap 
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atmufacture. She refined edible o i l i s sold on Tripoli markets. 
The average working period i s h»5 months and during the 
peak periods 120 men are employed. 
In e day the factory can manufacture 6,000 kilos olives 
(6 metric tons) and 7*8£ o i l by weight extracted. About 0.75-1% 
of o i l remains I n sansa but the dry matter i s only used for 
combustion, 
She factory producec on average 500 tons of sulphur o i l 
but i n 1957/8 the total rose to 1*000 tons. 
I t i s interesting to record that i n 1930 the proprietor 
also extracted the o i l from castor seeds with a return of i+2 
quintals o i l for 100 quintals processed. Because the working 
period may deviate widely the extraction of o i l from soft seeds 
has much to recommend i t . 
Markets and Prices. Olive o i l and sansa o i l produced i n 
Tripolit?:"iia i s destined to aliment an internal marliet by which 
the annual average consumption i s about 3,500 metric tons 
(increasing at the rate of 29 metric tons}* and to a more limited 
extent an external market which, i n principle, i s the surplus 
produced above domestic needs. 
Whereas the olive harvest interests the majority of the 
rural population, their manufacture i s carried cut by less than 
S00 E l l i s ; the distribution of the o i l to markets i s the 
responsibility of a small number of merchants, trading 
companies and groups of negociants. The exporting of the o i l 
and by-products i s mainly i n the hands of Gonsoreio Agrario (an 
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I t a l i a n credit agency) and 61 individual wholesalers who operate 
on licenses issued by the government. These licenses are 
released when domestic demands of o i l have largely been catered 
for. 
The growth of the internal market has been the overriding 
factor i n o i l commerce i n the present century. The means by 
which the o i l reaches the consumers are numerous. 
Amongst small Libyan farmers there are three methods of 
marketing the olive crop* The overwhelming majority of the 
producers s t i l l press their own olives or take them to the local 
o i l m i l l . In good years the surplus may be placed on markets 
but the greater part of the produce i s for domestic consumption. 
I t i s cfuite common for the olives to be sold to merchants 
before the harvest to obtain working capital. In this way the 
merchant becomes responsible for the transport, manufacture and 
sale of the o i l . The olives are very rarely transported to 
local markets and then sold to merchants and m i l l owners* 
These three systems have evolved due to 
(a) an interest i n the crop rather than the price, 
(b) hardship forced i n poor crop years, 
(c) uncertainty of crop until harvested, 
(d) d i f f i c u l t i e s of transport and storage. 
The pre-sale of the crop always operates however to the 
advantage of the merchant* 
But these systems are changing* The growth of the 
cooperative o i l mills, the advantage of higher o i l yields and 
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the sale of o i l a* wholesale prices i s attracting the small 
producer. 
Amongst I t a l i a n collective farms there i s a much greater 
degree of cooperative action although there are significant 
exceptions. Lleny farmers at Breviglieri for example s e l l 
their crop and o i l to merchants rather than the cooperative 
n i l l . Shis they do because prices are better during low 
producing years* 
She greater part of I t a l i a n o i l production i s , however, 
taken by Consorcio Agrario, either from the cooperative o i l mills 
or from those established on the private concessions. This 
agency thus becomes responsible for the transportation and sale 
of the o i l . I n order to avoid the taxes on commercial trans-
actions several of the large I t a l i a n private concessions 
control the whole industry from cultivation* manufacturing to 
r e t a i l asrieting. One farmer interviewed at Garrlbulli 
reported that he owned nearly 20 small shops i n Tripoli 
through tfhich he disposed of his olive o i l * 
There are several advantages of the I t a l i a n system of 
marketing. In the f i r s t place, because of the higher productive 
capacity of the m i l l s and the intervention of Consorcio, the 
o i l i s transferred quickly from producer to consumer. This 
method txlso cute out the exploitation of the producer l>y the 
middleman. On the other hand the Libyan system doesn't benefit 
the producer as he doesn't experience the movement of prices. 
Because there are several concerned i n the marketing of olive 
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o i l the margins of profit for the wholesaler are high and the 
gap between the income of the producer and ret a i l e r i s 
widened. 
internal distribution of olives, o i l and other products 
i s done primarily through small shopkeepers and local village 
markets. j'bst of the smaller villages have only one market 
a week but' the towns of the coast and Jebel generally have & 
2-3 market days a week. The small markets serve primarily 
to exchange goods between Arabs specialising i n different 
productive fiel d s of agriculture and craft industries. In 
this typically primitive marketing system products frequently 
pass through, the hands of many dealers. Each must have a 
margin. Obviously marketing..margins under this system are 
;p£p.c£ntage 
high snd>a relatively large 3^••6tthevpopulation are traders and 
merchants instead of being producers. 
I t i s interesting to compare these systems with the more 
developed markets of Tunisia. The greater part of the olive 
crop i s transported to mills where i t i s bought from the 
farmers by specialist wholesalers. They s e l l o i l to the 
retai l e r s at market prices* The whole business i s much more; 
simple and efficient with the producer benefiting from 
favourable market movements. 
One of the impediments to the improvement of Libyan olive 
o i l with respect to. external market requirements^ i s the lack 
of discrimination on the part of buyers between o i l of 
varying qualities. Some price differentiation does exist 
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between sansa o i l and olive o i l . 
Sable 03 ^ 
Average s e l l i n g b r i c e s of 1 kilogram of o i l on 
mM&Ml Inedible 
1953A £L0.l£0 ££0«.lVO 
19^/5 £L0*19O £10.150 
1955/6 £LQ*290 £10*200 
1956/Z £ 0.2M) £10*210 
£ 0 . 1 0 0 £L0.150 
Usually the edible o i l commands a higher price. There 
i s therefore l i t t l e incentive to carry out improvement i n the 
techniques of olive cultivation and manufacture whilst there 
regains no price support and recognition of superior quality 
o i l s . Oils of different qualities and from diverse regions 
are misted and ungraded. 
The prices for olive o i l and the more important dryland 
crops wheat and barley - have f luctuated widely since 19*f6s. 
Wheat 'prices areconsiderably %o\reT than i n 19*4-6 (Table $ 4 ) 
•Table 6 4 , ' • 
Index of wholesale prices on the Tripoli^market. 
19*6. 1<M 19*8 I9«f9 1950 1997 1958 Wheat 100 100 169 90 82 79 75 
Barley 100 237 197 1^6 78 116 117 Olive O i l 100 110 126 100 63 112 ?8 
and only the droughts of 19&7 and 19^8 have halted the decline 
£ Earliest date for which continuous figures are available. 
4 2 6 
i n prices of olive o i l after the war. 
Fluctuations i n the prices of agricultural products 
have less effect upon production than i s common i n the more 
advanced countries (whose production i s primarily for sale) 
but they are s t i l l f e l t . The fluctuations i n prices reflect 
the size of the crop and the demands of the domestic markets. 
The Government by controlling the issue of export and import 
licences i s trying to maintain a degree of price stabilisation 
but with the achievement of independence, the i n i t i a t i o n of 
development programmes and the extensive work being carried 
on in connection with o i l exploration, the cost of living has 
tended to r i s e so that the relatively high wholesale index 
for 1957 reflects rather the effects of inflation than a poor 
crop year. The Government, through Consorcio, has purchased 
o i l on the local market when supplies have been plentiful and 
later resold or exported this surplus. Apart from these 
cases, the local price of olive o i l and the by-products has 
been primarily the result of the interplay of demand and 
supply facgbrs in the local market. They have been closely 
related to world prices only when the product was easily 
exported and export permitted. Even then export prices have 
only approached prices on the local market because of the 
t a r i f f free quotas allowed on the I t a l i a n market. Because of 
the low quality of the o i l the ordinary export prices to 
open markets would be well below domestic prices. Because 
of the influence of r a i n f a l l on production the government 
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can hardly be accredited or cr i t i z e d for any appreciable 
influence on production snd prices. In t h i s respect the 
ability to carry over stocks frosi year to year would bring 
about the nost significant move towards stabilisation of 
production and prices. 
Tripoli and Cussabat are by far the largest ocrkets for 
olive o i l . They are followed by Horns, Zusra, Garien scfl 
Hisurata. 
During 1957 the movement of the market prices closely 
reflected the production of olive o i l and i t s availability. 
Table 65a 
1957 - Average Prices i n Municipal Iiarkets in -Irlpolitanla. 
ml Hemes) 
J J? u A L J J A S 0 E D Tripoli 230 232 236 260 202 192 222 208 193 170 166 156 
~ - * 25? 255 255 252 250 230 2^ 2 235 230 175 167 1 3uk e l Giuiia 25? 255 255 252 250 230 2^2 235 23O 175 167 152 Tagiura 235 232 235 225 220 220 220 250 220 190 172 150 Asizia 2$Q 2^5 2*f2 Zh7 &h 2*7 255 230 263 219 202 182 Zavia 250 265 268 250 270 267 237 237 217 177 1§7 170 Borasn 255 272 270 250 252 270 - 200 205 I70 I67 170 Sabratha 280 275 280 270 275 270 252 250 2+2 21? 195 1§5 Zanzur 255 265 2^5 255 250 235 225 232 255 170 175 162 Zuara 265 267 256 267 251 260 237 250 233 210 185 170 Garian 230 227 230 235 227 227 210 190 192 197 185 157 Jeffren 230 225 207 205 190 185 195 195 195 190 170 135 UalUt 2W) 200 220 2+0 210 215 2V0 190 200 195 217 205 Hisurata 232 235 2*+2 255 227 210 220 220 211 195 180 l»+5 Hons 210 220 251 216 215 190 197 191 1C0 152 153 151 Cussabat 210 215 225 217 205 180 197 193 195 170 155 150 Zlifcen 220 225 2^2 257 232 185 210 192 190 170 162 156 Tarhuna 2+5 2+5 - 2+7 255 215 220 220 217 205 16\ 187 Sirte 275 235 - - - - - - - - - 190 
Av« Av. Av. Av. Av« Avo Av. Av. Av. Av. Av. Av« 2+2 2+0 2& 2+*+ 233 223 293 216 21*+ 186 170 165 
Prices were high during the early part of the year and 
declined towards the simmer months. They were lowest in 
4 2 8 
autumn and easily winter when the main harvest and pressing 
i s carried out. I t i s quite obvious that although supplies 
of o i l i n late winter and early spring are diminishing and 
result i n the ri s e s of prices* large quantities of the o i l 
i s held back for the lean summer months when a relatively 
high price can be obtained. 
Ibices not only move in the opposite direction to 
production from year to year hut also regionally (Table 6{6> 
Appendix ) . However the prices fluctuate less. The 
difference in the timescof harvest between the Jebel and 
coastal areas i s well brought out. The largest quantities of 
olive o i l come on to the market at Cussabat much later: in 
December than at Tripoli. $he Tripoli market appears much 
steadier than the one at Cussabat- Shis feature i s presumably -
related to the much greater hinterland of the ffsaaer town and. 
I t s greater f a c i l i t i e s for storing olive o i l .(Table 6 5 b Appendix) 
In order to lessen these wide price fluctuations and 
repair the unbalance between export prices and those of local 
markets production of olive o i l must be stabilised and the 
quality of the o i l must be raised. Only an increase in export 
prices relative to domestic prices can stimulate the improve-
ment of olive cultivation and o i l manufacture. 
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trade. At the present international trade i s only about half 
the peak volume of 270,000 metric tons traded annually i n the 
19301s (table $T) Appendix . In recent years i t has 
everaged 110,000 tons annually* About 70% of world exports 
of olive o i l during the period 1950-* 5*3 came from Spain and 
France and their dependent possessions (including Tunisia). 
The main reason for the decline i n trade has been the 
promotion of a self sufficiency policy and reduction of imports 
by the United States and Argentina. In 192 -^28 these two 
countries accounted for about 90$ of total imports but only 
about kO i n 1950-53 • An additional factor has been not only the 
increased production of o i l i n the Mediterranean i t s e l f and a 
decrease i n the proportion of I t a l i a n and Greek exports, but 
also the Increased production, substitution and consumption 
of other seed noils* For example since the second world war 
Spain has become an importer of soft o i l s , soyabean and cotton 
seed i n scarce years, i n order to maintain domestic f a t 
consumption and traditional exports of olive o i l . The 
substitution of olive o i l by soft o i l s has been allowed to 
some extent by the wide fluctuations i n supplies and prices 
(table 0) Appendix • Trade controls i n postwar years 
have also effected the volume of olive o i l entering interna-
tional trade. <?2) 
The increase i n volume of Berth African exports has to 
some extent offnet the restriction of trade i n the northern 
Mediterranean countries. Tunisia now r e l i e s on export 
markets to the tune of about kQfi of total production each 
year.<70) 
Only about 7% of the trade of the largest Mediterranean 
producers $s with non-European countries- Trade with the 
dollar currency area represented 28£ of the total volume of 
exports* These dollar earnings are of major importance to 
Spain. Portugal and France but they have become limited i n 
recent years. (Table 63) 
The greatest market for olive o i l l i e s i n the sphere of 
food consumption and the largest demand i s traditionally i n 
the Mediterranean basin. lower grade o i l s have their uses i n 
soap manufacture as lubricants* medical goods and t e x t i l e and 
leather industries* But because of the high price of the 
olive o i l relative to other soft o i l s the latter are easily 
substituted. Consequently the markets for these lower grade 
o i l s are obviously concentrated i n the industrial countries of 
Europe. 
The brief survey above of trade i n olive o i l supplies the 
background to the important question facing Tripolitania olive 
growers. Can exports of olive o i l be expanded? As regards 
the exportation of olive o i l Tripolitania i s a young and 
inexperienced country. Her trading links i n any sphere and 
with countries other than I t a l y are limited. 
The general volume of trade i s declining and markets are 
less easy to command i n the face of trade controls and the 
import of cheaper substitute soft o i l s . Two types of markets 
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exist abroad for Tripolitanla 
.Markets of consumption 
<2) " 11 transformation. 
The second group of markets receive lower grade olive 
o i l than the f i r s t , refines and exports i t . I t a l y and 
France are the main markets for this type of trade. At 
present the o i l industry of Tripolitania i s destined to serve 
as an industrial annexe to the industries of I t a l y i n 
particular. The inexperience and immaturity of the export 
trade i s emphasised by the fact that the exporters themselves 
have a multitude of interests of which o i l i s one. 
The home market consumes on average 9A°tns of the olive 
o i l production so that only i n good r a i n f a l l years i s there 
a surplus to export* But as we have seenj(;> y ) thlsisurplus 
i s l i k e l y to increase as more I t a l i a n trees come into produc-
tion. So that although at the present the exportable surplus 
i s low and variable i t can r i s e to make a substantial 
contribution to export earnings. 
The exportable surplus of Tripolitania accounts for only 
a very small proportion of world trade. The main exporting 
countries are Spain and Tunisia who between 195®*!?3 exported 
31$ and 27$ respectively of total exported o i l * I t i s only 
In recent years that the country's export trade has expanded 
( f i g . W • Before 1939 l i t t l e o i l was exported for the 
growth of population rapidly outpaced olive o i l production. 
The import of olive o i l and other soft o i l s was accordingly 
high during the years 1936-38* This resulted from the 
increase i n population and also because of an increase i n the 
circulation of capital. More o i l was absorbed than local 
farmers could produce. Hot-Withstanding the almost t o t a l 
absence of olive harvests there was a continual demand for 
imported refined o i l . The defect was partly made up by the 
import Of o i l seeds. 
In recent years the volume of trade i n Tripbl&tania has 
increased and although exports s t i l l fluctuate widely according 
to the season the years of high export t a r exceed the quantity 
of o i l exported before 1939» This expansion can be attributed 
i n the f i r s t .iplace to the increased o l i v e production as a 
result of I t a l i a n plantations maturing, to the abolition of 
export duties on olive o i l , and also to the expansion of the 
export market* The growing importance of cheaper soft o i l 
imports i s well i l l u s t r a t e d i n f i g . hh. Usually imports are 
highest i n years of low production but i t i s obvious that i n 
1955/6 the import of soft o i l s enabled the export of o i l even 
though the olive crop was only mediocre* These soft o i l s 
are blended with local o i l s . Obviously t h i s substitution of 
olive o i l by the soft o i l s indicates that the improvement i n 
o i l m i l l s and techniques and storage f a c i l i t i e s i s not moving 
very rapidly. 
I n good years olive and sansa o i l dominate Tripolitania's 
exports and they cause a marked diminution i n the volume of 
exports. Since 195**- olive and sansa o i l have increased 
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thelr importance as export items from 7*.Vp of the t o t a l exports 
(esparto I 6 . 6 £ s peanuts 15*9$) to 12$ i n 1955 (peanuts 1^.8^, 
esparto 12. 5#) and 2V.6£ i n 195? (peanuts 17»8#> esparto 7-3J&). 
(Table 
I t a l i a n colonisation has inevitably effected the sphere 
of Tripolitenia*s trade. Even though Libya has achieved 
independence I t a l y supplies the greater part of the country's 
o i l import requirements and takes the major part of the surplus 
production (tables 72 and 7 3 ) . Although the cornering of the 
market by I t a l y i s responsible for the limited trading rela-
tions of the country i t has allowed the export of low grade 
olive o i l i n the face of competition from I'unisia and other 
fcedit^rranean producers whose industries are well established. 
This preferential market originated after the war when surplus 
olive production was d i f f i c u l t to s e l l because of wartime 
inflated conditions. I t a l y subscribed to t h i s compensation 
trade which allowed up to 2,500 tons annually of Libyan o i l to 
enter the country with a 2C> reduction on customs duties. This 
agreement was r a t i f i e d by G.A.T.!T. Owing to recent negotia-
tions the Italians have agreed to import up to 3 f0G0 tons of 
Libyan o i l each year. But i n 1958 the I t a l i a n Government 
compelled I t a l i a n importers to buy a eertain proportion of seed 
o i l to olive o i l . 2his movement w i l l undoubtedly effect any 
further overtures from the Libyan Government for the raising 
of the export quota* Because t h i s quota i s exceeded i n good 
crop years the export trade i s not working to f u l l capacity. 
Table 
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Groundnuts X V X X X X X 
Cotton seed X X X x X X X X 
Soya bean. •X V X X X. X x 
Cocoanut X X X x X 
Kopeseed X X X' 
Olive X X X X x X X Sunflower •x X X X X X Palm X X X 
Palm kernel X X X 
iiassed X X x X x Sesame X X X. X X X X 5 Castor: X X X X X X 
Ttinnj*' X X (Whale) X X X X X X 
Table M 
pprityfrfrufrlpp, aft Qttxsi pfrfr gxpprtjs fro -frhe, peper^ 
Olive o i l 2*U6 
Groundnuts 17*8 
Esparto 7*3 
Camels 
Scrap metal 7*° 
Hides and skins 4 « 7 
Wool and other hair !+*6 
Castor seed h*$ 
Sable f-2 
£1. 
I t a l y -•  1,153,W 
is- 6 Malta . 2,if&-
Tun|sia ^ 
Total £Li,l£5,933 
liotes In olive o i l exports accounted for 7*1$ i n 19$*+9 
12$...in 1955? end in value of a l l exports 
Since the country's o i l i s low grade only the markets of 
transformation can be exploited at present. 
Table 
Export of olive and aansa o i l from Trittolitania. 
12. 
Olive o q 
Amount ?aiue 
met* tons. £L. 
Sansa o i l 
Value 
) - l 
1951*2 
19^5 
1956V7 
2*907 
1,^33 
139 
1*710 
£f9»000 
83*000 
25'6j00G 
26.000 
*f1,672 
met* tons* 
0*0 
311 
89 
6*i-B 
380 
£L. 
7^,000 
3^,000 
10,000 
38,000 
if 8 
9*567 
6,133 
Prospects of the O i l Export Magkat. Both internal and 
external geographical conditions affect the prospects of the 
olive o i l expert trade i n Northern Tripolitenia. There i s 
l i t t l e doubt that the production of olive o i l w i l l continue 
to increase throughout the 1960's at a rate which will•allow 
considerable export i n some years. Since i r r e g u l a r i t y of 
production stems from a variety of causes, some of which are_ 
environmental, t h i s phenomena w i l l continue to handicap the 
industry and trade. Yet several ways of ameliorating the 
effects have been suggested. These include the nationalisa-
t i o n of cultural practices, increased planting and the 
provision of modem o i l machinery and adequate o i l storage . 
f a c i l i t i e s * Under an enlightened government, which has the 
technical and capital resources of many nations at i t s command, 
the spread of better agricultural techniques and capital 
investment i n agricultural services can bring about a gradual 
raising of agricultural standards amongst a r u r a l population 
which for the most part i s eager to learn and desirous of 
progress. 
The low quality of Tripo l i t a n i a 1 s o i l , i n addition to the 
fact that the country i s not a regular exporter, are further 
impediments to increased exports. Whilst the world markets 
require high grade o i l a balance must continue to fbe maintained 
between local and overseas demands u n t i l the rur a l population 
i s educated to the consumption of higher grade o i l . This 
w i l l inevitably delay the country's entrance on to world 
marketso 
On the other hand there are several factors which favour 
the higher export of o i l and by-products* The Government 
budget i s biased towards public and agricultural development. 
Since 1952 there have been several measures designed to help 
the o l i v e farmer, the exporter and o i l m i l l owners. The 
exemption from import duties of agricultural machinery, 
chemicals and f e r t i l i s e r s , combined with public and private 
development of water resources, have benefited both I t a l i a n 
and Libyan r u r a l communities, especially i n the coastal belt 
and Jefara* Change i s less rapid i n the t r a d i t i o n a l l y 
conservative farming aieas of the central end western Jebel. 
in 195? the Rational Bank of Libya was set up. One of i t s 
main functions i s to supply local farmers with short-term 
credit. At the same time i t can advise on investment and 
agrieultural practice. In order to increase both the quality 
and quantity of o i l i n the less accessible areas cooperative 
o i l m i l l s were installed i n the Jebel. The price control of 
o i l together with the abolition of export duties on o i l are 
further measures introduced recently to encourage the export 
of o i l and prevent seasonal hoarding of supplies* I t i s to 
be hoped that the standardisation of exports of peanuts9 
citrus and f r u i t w i l l shortly be extended to the o i l industry* 
For these reasons i t i s l i k e l y that average olive o i l 
production and the export surplus w i l l Increase i n the next 
ten years. 
When viewed against the world situation,the favourable 
economic and p o l i t i c a l circumstances prevailing i n the region, 
the prospects of increased exports are s t i l l good* 
The world production of olive o i l i s declining because of 
the increased importance of other soft o i l s . However a U.N, 
study i n 195? believes that there i s no cause for alarm because 
any degree of economic development of the Mediterranean 
countries w i l l result i n ah increase i n food consumption*^ 0^ 
Historically such changes have resulted i n i t i a l l y i n a higher 
consumption of fats and o i l s and less cereals* 
I t w i l l be some time before Tripolitanla can place 
appreciable quantities of refined o i l on export markets, 
Conclusion. At present most of the o i l designed for export 
i s ungraded and unrefined. In consequence the only markets 
available are those of Transformation for which the 
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preferential I t a l i a n market exists. Because I t a l i a n 
influence and responsibilities i n Libya are declining i t i s 
unlikely that the I t a l i a n annual import quota of 3*500 metric 
tons of Libyan o i l w i l l be appreciably revised to accommodate 
greater Libyan surpluses. Although the American community 
at Wheelers f i e l d i n T r i p o l i (17,000 i n 1956) have been 
obliged to accept greater quantities of local agricultural 
products, vegetables and citrus f r u i t are i n far fereater 
demand than olive o i l . I n any ease Libya must-look to 
more permanent markets abroad* 
In t h i s connection Libya has only started, since inde-
pendence, to expand her diplomatic contacts abroad. ?hus 
she has only a few commercial attaches i n neighbouring 
Mediterranean countries, Central dnd Northern Europe which are 
well situated for trade with Libya. In comparison Libya's 
greatest competitor, Tunisia, has established strong 
marketing organisations throughout the Mediterranean.^?1*^ 
Moreover the majority of o i l exporting countries belong to 
G.A*T.T* and are therefore more suitably placed than Libya. 
But the commercial status of Libya i s changing. During 
1957 the Government, concluded commercial agreements with 
Belgium, Denmark, Egypt and Holland. (75) A l l these countries 
subsequently agreed to import small quantities of olive and 
sansa o i l . But obviously the distance to European markets 
and th e i r main requirements for high grade o i l w i l l ensure 
small demands. 
Malta offers interesting opportunities. I t i 3 close to 
T r i p o l i and l i e s 'in a route well served by both sea and a i r 
transport* Malta produces no o i l of her own, although dietary 
demands.are similar to other Mediterranean countries. As 
well r: the simi l a r i t y ©f currency i n the two countries would 
allow compensation trade with the United Kingdom manufacturing 
market. 
On the basis Of the preceding discussion and the author's 
introduction, at Sfax, to the system of oliv e growing, 
manufacture and export, certain recommendations can be made 
which could increase the productivity of the o i l industry, and 
contribute to the raising of l i v i n g standards. They are as 
follows: 
(a) Assistance to growers i n the form of nurseries, pest-control, pruning campaigns, credit f a c i l i t i e s and cheap electric power. 
(b) A plan for Jebel continuance and expansion of s o i l 
and water conservation programmes and cooperative 
schemes* 
(c) Production of soft seed o i l s grown i n Libya to supply 
at accessible prices the local markets whilst 
remunerative grades of O i l are exported. 
(d), Compulsory export standards* 
(e) Bolicy of ensuring the quality and regularity of 
supply of o i l to markets. 
These measures designed to improve the economic status 
of olive o i l producers must be evaluated as part of an 
integrated solution for the agrarian and regional economy as 
a whole. 
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Concluslon. 
I n the previous seven chapters the p o t e n t i a l i t i e s of 
Northern Tripolitania, as a region f o r commercial olive 
cultivation, have teen assessed from physical* human and 
economical aspects. I t only remains to draw together the main 
conclusions reached* These are summarised at the end of each 
chapter. 
To do t h i s i t w i l l , he necessary to reiterate the basic 
questions which have guided the lines of research. These are 
as follows:-
(1) Can the area devoted, to olive c u l t i v a t i o n he expanded i n 
view of the environmental factors influencing or controlling the 
distribution of sedentary agriculture, land use and. crop 
productivity? 
(2) Where are the suitable development: areas ? 
(3) Are the prevailing* p o l i t i c a l , social and economic 
circumstances favourable f o r the expansion of the olive ? 
(h) What types of land settlement and systems of arboricul-
ture should be adopted i n the future ? 
(5) Hoi? far can the present systems of olive cultivation be 
improved f 
(6) Taking in t o consideration the methods of cultivation, 
types of o i l m i l l s , marketing systems and external market 
situations, what are the prospects f o r the establishment of a 
regular and significant o i l export trade ? 
The importance of the olive i n the agrarian economy of the 
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region has been emphasised repeatedly. Throughout history 
i t has held a position of prime importance as an item of diet 
and exchangeable product. There are several reasons why new 
plantations and therefore new r u r a l settlements ought to be 
planned. 
These include: 
(a) To prevent wide fluctuations from year to year i n o i l 
production. 
(b) To f u l f i l domestic consumption requirements and allow a regular exportable surplus. 
(c) Because Libyan trees are i n an advanced state of 
maturity o i l production from t h i s sector i s l i k e l y to 
diminish. Moreover the p o l i t i c a l status of the 
I t a l i a n community i s not l i k e l y to Inspire the 
confidence required for continued tree planting. 
(d) To help i n a s o i l and water conservation programme so 
that existing and potential settled farming areas w i l l 
not be exposed to the deleterious effect of wind and water 
erosion. 
(e) To help sedentarise and rehabilitate the semi-nomadic 
elements of the population. 
( f ) To counteract the declining importance of the olive i n 
ir r i g a t e d farming areas. 
The results of research I n chapters l — '6 suggest that 
there are both v i r g i n and extensively used areas in t o which the 
olive could be successfully introduced. The scale of new 
plantation developments would have to be of a more modest nature 
than those carried out by the I t a l i a n s * since there are no large 
potential development areas. I n addition the rate of expansion 
w i l l depend on the speed at which adequately qualified Libyan 
farm managers can be supplied. The onus i s very much on the 
government. 
1. At the present time the rate of expansion of o l i v e c u l t i v a -
t i o n i s very gradual. The 'Green b e l t * i s being extended i n 
the Eastern Jefara and the Jebel Tarhuna but these fragmentary 
developments hardly compensate f o r the decline i n the Western 
and Central Jebei„ 
The d i s t r i b u t i o n of the culture i s controlled l a r g e l y by 
groundwater morphology, climate and economic systems* I n the 
Eastern J e f a r a and several high l e v e l surfaces of the Jebel the 
t r a d i t i o n a l association of nomadic p a s t o r a l ! sm has precluded 
sedentary agriculture. 
I n such an a r i d environment groundwater determines the 
d i s t r i b u t i o n of r u r a l settlement and consequently l o c a l i s e s o l i v e 
c u l t i v a t i o n . Only a few orchards are the property of nomads. 
Three geological formations are important: 
( i ) Gefarico (pliocene) 
( i i ) Miocene 
( i i i ) Quaternary. 
They contain a f q u i f e r s and act as catchment basins* These beds 
are most continuous i n the J e f ara and lowlands of Miswatino. 
However i n the Jebel the Miocene beds only occur east of 
Cussabat, the Gefarico i s absent, and the Quaternary i s discon-
tinuous as a r e s u l t of fa u l t i n g , erosion and the a n t i c l i n e 
structure, Because the Jebel acts as a watershed water flows 
away from the "best r a i n f a l l zones to the J e f ara and Ghifela. 
A rough computation f o r the amide water balance shows that 
i n each month except December and January there i s a moisture 
d e f i c i t . Taking into account the l o s s of annual p r e c i p i t a t i o n 
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through evaporation, transpiration and run off the t o t a l 
available moisture amounts to 1,687 m i l l i o n H3. About 100 
m i l l i o n 1&3 only i s used each year f o r i r r i g a t i o n and urban r e -
quirements. Thus there appears to be s u f f i c i e n t water f o r 
the extension of i r r i g a t i o n although the f r a c t i o n r e t r i e v a b l e 
by dry farming i s probably greater because supplies a r c very 
l o c a l i s e d . Approximately 1,032 m i l l i o n 353 i s located north 
of the Jebel scarp. 
The most p r o l i f i c y i e l d i n g w e l l s , and those l i k e l y to be 
increasingly used, are dis t r i b u t e d throughout the coas t a l b e l t 
and parts of the adjacent steppe. Water supply i n the Jebel 
i s provided mainly by tanks and c i s t e r n s , which are not so 
r e l i a b l e as wells* but which y i e l d s u f f i c i e n t water f o r tree 
planting. 
Another source of water, at present underutilised, i s 
surface run off, V/hat i s required i s the systematic develop-
ment of watershed basins by the construction of dams i n the 
mountain v a l l e y t r a c t s , diversion dams i n the Jebel piedmont, 
terracing of slopes and wadi sides, and the extension of 
arboriculture on the watersheds and slopes. 
The a c c e s s i b i l i t y of groundwater determines the s i t e s for 
r u r a l settlement. I r r i g a t i o n water, e i t h e r from surface or 
underground sources, i s e s s e n t i a l f o r tree crops outside the 
area enclosed by the 200 mm, isohyet. Even within t h i s zone 
c l i m a t i c hazards are so great that the semi-irrigation of the 
trees i s desirable. 
-Mo-
There are three sources of groundwater i n the region. A 
shallow water table has been i n t e n s i v e l y exploited by Libyan 
farmers to support a small I r r i g a t e d culture at the coast and 
as f a r inland as Suani Ben Adeia. More abt&dant sources have 
been tapped by the I t a l i a n s . The y i e l d from theee semi-artesian 
waters i n the , J e f a r a i s constantly being i n c r ^ a s l d as wind pumps 
are being replaced by.motor pumps and s p r i n k l e r d i s t r i b u t i o n 
systems. Because of the great density of wells there are signs 
that the area i n the v i c i n i t y of Bianchi i s near the l i m i t of 
sustained development. On the other hand the development of 
deepseated artesian a«quif©rs, has not proved e n t i r e l y successful 
because of the. high s a l i n i t y of the waters. However where the 
use of the water i s controlled and s o i l s are sandy then they 
prove to be one of the cheapest forms of i r r i g a t e d agriculture. 
The value of the a r t e s i a n waters has been demonstrated at C r i s p i . 
Potential water supply regions are unfortunately outside 
the zones of highest humidity and r a i n f a l l and therefore the 
cost of i r r i g a t e d a g r i c u l t u r e ^ c r e a s e s from the coast. Crops* 
such as the olive* requiring only p a r t i a l i r r i g a t i o n would help 
to decrease.-running.-costs, 
I r r i g a t e d agriculture could be extended into two regions: 
(1) Sprman-Zanzur». a sandy zone with reasonable qua l i t y 
water at 20 m* s depth. 
(2) T r i p o l i - A a i z i a . 
Ultimately costs must be considered. Here* dry farming 
has a decided advantage f o r the c a p i t a l costs of i r r i g a t i o n are 
high(£l& per ha. on the coast) I n contrast to 53.3 per ha. for 
dryland farms on the Jebel. 
I n view of the f a c t that the Dalu, although inexpensive* 
i s adapted only to EL j a i l areas and shallow acquirers and the 
cost of e l e c t r i c pumps i s high, there i s much to be s a i d for 
developing the cheap a r t e s i a n water. I n areas of depleted water 
supply dryland crops should be introduced. 
The present morphology i s a r e s u l t of teutonic evolution 
and the remodelling e f f e c t s of aeolian and f l u v i a l erosion. 
The main d i s t i n c t i o n i s between the J e f a r a and Jebel. Topo-
graphically the J a f a r a 13 the most favourable area for land 
settlement expansion. The undulating J e f a r a whore i t i s 
successfully s t a b i l i s e d , i s located i n the best r a i n f a l l and 
hydrological zone. I n the p l a i n J e f a r a the poor water supply 
and s k e l e t a l s o i l s are l i m i t i n g f a ctors. Other negative 
elements include the s u p e r f i c i a l calcareous crust sone, the 
sebkas and Pre-Jebel h i l l s . 
ftithin the Jebel there are several d i s t i n c t i v e l e v e l s i n 
varying stages of erosion and dessection. Whilst the p l a i n s 
of the Eastern Jebel appear to be approaching maturity the 
escarpment and the 500*600 metres surface i s being intensely 
eroded. South of the scarp the high p l a i n s of E l and 
Assaba are r e l a t i v e l y unaffected by erosion. Only t h e i r 
pastoral associations have precluded the spread of ol i v e 
c u l t i v a t i o n and sedentary agriculture. 
Eany wedi basins of the Jebel could be more In t e n s i v e l y 
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u t i l i s e d especially the Upper* Middle and Scarp zone basins, 
Because the Jefcel front i s "being degraded "by f l u v i a l erosion 
systematic development of the catchment areas &$ essential. 
Foremost anongst factors influencing: agriculture ip. 
r a i n f a l l . The Ghibli and temperature extremes do not effect 
the production of o i l with the same frequency as the v a r i a b i l i t y 
of r a i n f a l l , "both seasonal and periodic. Every ten years 
farmers can expect a prolonged drought whilst there are 
pronounced fluctuations i n amount and di s t r i b u t i o n from year 
to year. 
The olive i s nor? cultivated i n the most favourable 
ecological regions, with the exception of certain areas i n the 
Eastern Jef ara, steppe 1 owl and G of Misuratlno, the Sastern and 
Central Jebei. The best region from the point of view of 
yields and regiilarity of production from dry farmed olives i s 
the Eastern Jebel. The ultimate l i m i t f o r the olive i s the 
2h°N but i t i s plain that i n areas of the Semi Desert and the 
Western Jebel the olive hardly produces an economic crop. 
I n the author*s opinion at least 200*000 ha* s are available 
for the extension of olive cultivation. Less than 50,000 
hectares i n the steppe zone however could he successfully 
Irrigated. Expansion would be particularly considered i n the 
middle basins of the Northern thalwegs of Jebel Wadis. Hainf a l l , 
soils and nearby orchards v e r i f y the s u i t a b i l i t y of these 
microregions. 
At the came time existing plantation areas need to be 
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stabilised. For axsnrple, gene-rax economic conditions i n the 
Central and Western Jebel require improvement to halt migration 
to coastal towns. Such a loss of population seriously effects 
the production of such labour intensive crops as the olive, 
'ilie new cooperative o i l mi l l s at Garian, «Tefren and Kalut are 
a step i i i thy right, direction. 
xha olive i s adaptable to a variety of so i l s and climatic 
conditions. I t thrives best on limestone soil, h i l l slope s i t e s 
shere true Mediterranean climatic conditions prevail. 
hiren. though there are several transitional Mediterranean 
climatic types and r a i n f a l l i s very variable i t doesn't seem 
that avdrags yields and natural o i l quality are seriously 
impaired. Both i n quality and average yield per tree the o i l 
of this region cccapares favourably with Northern Mediterranean 
producers. Moreover the region benefits from a prolonged 
cycle of production. Although the tx*ee does best at heights 
of 3-500 m"s i t has no altitudinal l i m i t s . 
At the present time only of a l l trees are productive* 
yen nearly of the Libyan trees are i n an advanced state of 
maturity. IChus production w i l l continue to increase but at 
a diminishing rate. 
She limiting factor of summer aridity i s accentuated on 
the coast by the absence of a pronounced sutaner rest. However 
on the Jebel low temperatures induce a repose i n growth. Only 
occasionally do frosts injure the trees (1GT' trees i n Jebel each 
year). 
-y+7-
Diseases from insect attacks are a seriouG problem i n the 
humid coastal areas and especially where irrigation i s practised. 
About 20f> of the olives at the coast under irrigation are 
injured by dacus oleae. 
The close correlation between r a i n f a l l and the olive crop 
has already been stressed. Three centres of production stand 
out where r a i n f a l l i s high and least variable - Zevia - Tripoli -
Suani Ben Adenu Msellata, Garian. Great fluctuations i n 
production result from the fact that over ?0$ of the olives are 
dry farmed* Prolonged drought and variable moisture supply 
can only be alleviated by choosing s o i l s with high storage 
capacities and i n f i l t r a t i o n rates or by partial irrigation* 
The irregularity of production from dry fanned olives i s 
aggravated by the unsuitabillty of several I t a l i a n olive 
varieties* Msny farmers have either grafted or Irrigated the 
Frantoio i n the Jefera with the result that production has been 
greatly stabilised. Both local and I t a l i a n v a r i e t i e s cppe&r 
well adapted to dry farming i n the Jebel but those on the coast 
should be grafted with the successful Tunisian variety, Chemlali. 
Thermal conditions allow a vide range of crops but because 
r a i n f a l l s when i t i s least needed there i s an accent on winter 
crops. Four types of crop husbandry can be recognised: 
(1) Rain watered crops + supplementary Irrigation - broad beans* lucerne. 
(2) Sown planted at the beginning of the rains - barley. 
(3) Crops dependent on s o i l moisture - olive, almond, 
(h) Irrigated crops - groundnuts* tomatoes. 
i?ore briefly there are dryland, ©em-irrigated and irrigated 
crops. I t i s becoming increasingly evident that Increased o i l 
production, or even stabilisation, can only "be achieved by 
oe.ni-irrigatioii of ah. essentially dryland crop. But since 
water costs are high and potential ??ater supplier limited the 
integration cf dryland and irrigated sgric-aitiirc where r&inf a l l 
i s rnargizial should "be the guiding factor i n new l&nd settlement 
schemes. Theee farms ought to "be at leaet f?0 fca1 o. She 
large dry f&i^as.relying* on a single crop are suffering too many 
eco&oaaic handicaps and therefore a policy of water development 
and erop diversification ought to be pursued. In trie boot 
r a i n f a l l zones, where tree crops can safely "be intereultlv&ted, 
then rationally applied dry dsriaing techniques would "be 
ouitable. From a l l accounts tho olive seems to be losing i t s 
place on irrigated forms i n the coaot, Groundnuts and high 
income citrus f r u i t s are replacing i t . I'.Ventualls thio trend 
w i l l need to be ccmpeiiGated by increased planting on the dry 
land outside the oases boundaries. Since these ereau experience 
lot.*er r a i n f a l l irrigation developments would be necessary. 
3. Agriculture retrains the basis of the economy. Siersfore 
i t ttri.ll continue to be subsidised and supported. 
The periods of expansion of olive cultivation and seden-
tary forming hc.ve invariably coincided isrith phases of economic 
prosperity and p o l i t i c a l s t a b i l i t y . P o l i t i c a l ecisiicipation 
i a this century hS3 not brought economic v i a b i l i t y even though 
future o i l developments may reduce budget deficits* Rapid 
extension of lend settlement and plantings cannot be 
envisaged i n the immediate future because of the following . 
observations: 
(1) 13oney from o i l and increased employment i s being invested i n luxury goods rather than the land* 
(2) Although It a l i a n farms are being intensified and improved extension developments are very i s ^ i l i e l y . 
(3) Even resettlement schemes are suffering from an uneducated rural population. 
00. Only 1*0*000 ha's out of 10 million are at the 
Government^ts disposal to extend sedentary farming. 
Private farms are being l a i d out i n the Eastern Jefara 
but this extension i s balanced by an alarming decline of 
sedentary agriculture in the Central and Western Jebel* 
h. Land settlement schemes should not be planned outside the 
experience of the Libyan farmer* In the Jebel there should be 
a great emphasis on cooperative action, although certain 
adjustments are certainly required* The irrigated sanlya 
per se i s too small and fragmented to constitute an economic 
holding unless water yields can be easily increased* Dry 
gardens with mixed crops, whether outside the coastal oases 
or In the wadis and plains of the Jebel* are a most efficient 
form of cultivation. They are especially valuable in the 
systematisation of wadis. 
The Demographic farm based on irrigated and dryland 
farming (the proportion varying with r a i n f a l l and water 
supplies) appears to be well adapted to environmental conditions 
but thellarge &ryland concession, with i t s dependence on 
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hired labour and single crops > i s highly susceptible to 
weather vaguaries, 
I t a l i a n farm incomes are considerably higher than those 
of I&byan farms. For identically managed farms irrigated 
olives yield an income more than double dry farmed olives. 
The costs of cultivation are naturally highest on the large 
estates where olives are irrigated. Whereas the costs of 
harvest and irrigation vary with the year costs of cultivation 
and priming remain f a i r l y constant. Shis situation has 
special implications for the small farmer whose liquid assets 
may be negligible. 
The small diversified farm of about !?Q ha'a would appear 
to be more adapted to the rigours of climate and the market 
than the specialised dry farmed holding of over 200 ha's. 
Libyan peasant agriculture i s evolving towards small commercial 
economies as the traditional social and economic systems break 
up in the face of new opportunities and stresses. 
5* The improvements in existing systems of olive cultivation 
are bound up with savers! related problems v the better ose of 
land and water, raising of living stan&aafds and a better 
distribution of population. Appreciable long term increases 
i n o i l production can only foe obtained by the maturing of new 
plantations. Technical improvements i n olive cultivation 
(pruning of trees, regular spacing of trees, handpieking 
harvestsj adopting better varieties, ufe of irrigation water) 
and improvements i n the social and economic organisation of 
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agriculture w i l l effect o i l production more gradually* 
Even though the Italians are technically superior to the 
Libyans the quality and quantity of o i l produced could be 
improved. I t a l i a n varieties in the coastal belt need 
grafting and the practise of associating olives with other 
tree and f i e l d crops should be discontinued when the olive i s 
f u l l y producing. Some progress i s being made. Intensifies* 
tion of tree crops i s taking place on a l l I t a l i a n demographic 
farms, and electric pumps and the sprinkler distribution 
systeia have allowed the' semi-irrigation of the olive i n the 
Jefara. 
The efficiency of Libyan tree culture varies regionally* 
At the coast where more highly valued Irrigated crop3 are 
cultivated, the olive tends to be neglected. In contrast high 
standards of olive husbandry are found i n the Eastern Jebel* 
Several factors contribute to the generally low standards of 
cultivation; (a) there i s no price incentive to improve 
standards; Cb) low level education* Cc) low rate of capital 
accumulation? (&) subsistence crop production; (e) fragments* 
tion and dispersal of land. 
I t i s not that the Libyans are loathe to ch&nge5 for 
where they have had close contact with Europeans and Italians 
they readily accept new ideas and techniques* Yet only 
through government intervention and cooperative action can 
improvements take place, where I t a l i a n influence has been 
intermittent and en small,,uneconomic farms. 
Education in sural sciences, f i e l d extension posts, credit 
f a c i l i t i e s } the demonstration of s o i l and water conservation 
schemes and the piloting of cooperative (tribal) associations 
can speed up this process of transforming a peasant community 
into, a commercial society. 
6. • The olive o i l industry i s represented by a great variety 
of o i l mills capable of processing an average annual olive 
crop. Although the productive capacity of these B i l l s has 
ltept pace with increased harvests (mainly due to the establish-
ment of medium and large capacity mills by the Italians) there 
are several notable deficiencies within the industrial 
structure. These are as follows : 
(a) Kany Libyan plantations outside the best areas of the 
coast and Eastern Jebel s and the zones of I t a l i a n settlement, 
are served only by small capacity, antiquated presses which are 
resorted to mainly i n highly productive years.. The answer 
to this maldistribution of mills l i e s of course i n the 
erection of small., mobile mechanical mills which can be run 
on a cooperative basis» Three of these mills have recently 
been erected i n the Western Jebel villages 6 
(b) In productive1 efficiency, capacity and o i l quality 
the European mills cf the Italians are far superior to widely 
distributed Idbyan mills. the present tendency to.mix o i l 
from these different mills inevitably lowers the f i n a l 
quality of the o i l * 
(.c) Although four olive refineries have been erected i n 
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Tripoli the country s t i l l serves as an Industrial annex of 
Italy where the lowest priced market of transformation exists. 
This legacy of I t a l i a n rule i s l i k e l y to persist for some 
time since agreements have been reached on an increased quota* 
(d) Production of o i l i s sufficient i n normal years for 
the domestic market but because of the low storage capacity 
of the mills (in particular Libyan) a regular export of surplus 
o i l cannot be maintained through the carryover of stocks from 
one year to the next* 
(e) The low quality of Tripolitanian o i l I s related mainly 
to methods and time of harvesting and processing, a l l i e d to 
better storage and washing of olives would greatly reduce the 
acidity of Libyan o i l * 
The export market for olive o i l appears less certain and 
predictable than the domestic market which can be expected to 
expand. Unfortunately Tripolitania's efforts to develop her 
export trade i n olive products comes at a time when the volume 
of world trade i s declining, when there i s a tendency for 
substitution of olive o i l by cheaper soft o i l s , and when 
Tunisia i s well established as an exporter of o i l from North 
Africa. 
On the other hand there are certain favourable factors. 
Production of olive products i s Increasing; the Italians have 
guaranteed a larger import quota and new trade agreements have 
been declared in the Mediterranean and Europe. Since 1952 
measures have been introduced to help farmers, m i l l owners 
and (exporters to improve and expand a l l facets o£ the olive 
o i l industry i n Northern Tripolitania* 
I t seems li k e l y that, given a stable and enlightened 
administration, the olive can certainly contribute towards an 
increased wealth and prosperity of the Libyan people. However 
in the face of a l l the d i f f i c u l t i e s , physical, social and 
economic, the introduction of new methods of husbandry, 
together with the extension of sedentary agriculture and the 
development of ah export mentality towards crop production,-
must inevitably be slow. 
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APPENDIX 
TABLE j-MI 
! 
Distribution of Olive Trees, "by Province (1954-55) 
l i e stem Province* 
Trees •Indigenous 
Productive 1957 
El Assa 1,333 
Regdaline 6,821 
Zuara 9,940 
El Agelat 956 
Sabratha 13,020 
Zavia 47,970 
Maamura 1,227 
Zanzur 25,349 
f ti rod. 
O l i v e t t i 21,102 
I t a l i a n Demo-aphic WonbProd>Total 
it 
Bianehi 
Hascian 
Giordani 
Micca 
4,666 
2,206 
1,648 
1,346 
7*471 
27*603 
3,220 
21,172 
16,899 
I t a l i a n 
Concessions 
Sbtalvlg^ 
28i523(IHPS)lc31,159 
30,316(EKTE) 60,211 
32,269 
5,426 
22,820 
28,245 
89,965 
14,881 
114,216 
T r i p o l i Province 
Indigenous Trees 
Total (1931) 
Tagiura 1,361 
T r i p o l i 53,669 
Gurgi 2,246 
Gargaresch 4Q6 
57,782 
30*968 76,365 147,599 
Total 625.815. 
346,216 
I t a l i a n Demographic I t a l i a n Concessions AzLzia 
15,691 - Fonduk Togar 100,000 Azizia 
135,323 Mellaha 
126,728 Sidi Mesri-Cueroc 116,466 Tagiura 
34,463 Gurgi-Gargaresch 
157,698 B. Geran.El Maia 
152,841 Suani Ben Adam 
129,941 C.Ben to, S. el 
Sebt. 
15,691 
Total 926.953. 
853*460 
Northern Province 
Indigenous Trees Italian.Demographic I t a l i a n Concession 
Zaviet Maghuib 
Prod. 
2,698 Crispi 59. ,400 89,349 Garabulli 
Zarrugh 
Prod. 
6*258 
Total 
7*433 Garabaldi 67*000 35*000 Volpi • 
Zli t e n 
Waal 15,320 24,052 Gioda 25,000 45,000 Valdagne 
Zli t e n f Guma 19,285 24. j 000 C. Verde 710 70,911 ? Tarhuna 
Ziiten 
Puatin 22,234 29,680 Corradini 240,360 
Tarhuna 19i699 Tazzoli 
Marconi 
18,272 
•17*583 
(9,169 prod.), 
(143 prod.) 
240,240 
(B. Chiar 66,299 
Sciogran 44,000 
Cussabat 114*000 
Msellata 156*644 
Elamamra 7,500 
Home 14*612 
Beni U l i d 12,000 
519,919 
Total 1.000.519 (55$ prod.) 
Central Province 
Indigenous trees I t a l i a n Beiaographic. I t a l i a n Concessions 
ftzizia I f 022 
Prod. Total Prod. Total Prod. Total-.> 
Garian 51.318 87.993 
Beni Baud 6*854 12,054 8.294 28.257 2.900 
Beni User 7/, 234 11*484 8*294 28,257 2,900 
B.Khalifa 10,718 16,514 
Al G 9,031 17,531 
Assaba 2,729 12.029 69*612 
Chicha 14,703 18,553 88,165 
Orban 37 787 
Mizda 12 37 
Earaba 15*552 
Giado 40,291 
Rod^eban 16*963 
Zintan 15,727 
Rianina 28,161 
Jefren 37.014, 
Gafoao 10,587 
Haraba 8,891 
Nalut 6.919 
248,103 
Total 280.482 
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